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FOREWORD 
This report analyzes monthly prices for avocados, bananas, papayas, tangerines, 
and watermelons at che Honolulu wholesale market. The main pare of che report 
indicates the problem encountered, describes the methodology employed, and 
presents the results derived. le is followed by appendices giving various statistical 
data used in the course of chis investigation and some methodology notes. 
The empirically determined monthly "demand" functions indicate how prices 
fluctuate in response co variations in certain related faccors. They provide the basis 
for answers co some questions. Among these are: 
1. What is che nee price-quantity relation? 
2. How does it shift seasonally and annually ? 
3. Are adjustments in production justified? 
4. ls demand interrelated with procurement acnvmes of large-scale food 
retailers? 
This study represents che first attempt ac making a derailed price analysis for 
Hawaii-produced fruits. Although the results reported leave some questions un­
answered, they do give an understanding of the price-making process for some 
produces sold in one market. 
Research for che report was conducted under Hawaii's phase of Western 
Regional Marketing Project WM-40, entitled "Procurement Policies and Practices 
of Large-Scale Food Retailers." The Agricultural Experiment Stations of California, 
Colorado, Hawaii, Idaho, Oregon, Washingcon, and Wyoming, and che Economic 
Research Service of the U.S. Department of Agriculture are cooperating in con­
ducting various phases of chis regional research program. The study on which 
chis report is based is financed by Federal funds authorized under the Hatch Ace 
(amended ), and allocated co Project 367 ( revised) of rhe Hawaii Agricultural 
Experiment Scacion. 
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Demand Characteristics for Selected Fruits 
in Honolulu, Hawaii, 1947-1961 
This study is oriented coward deriving the demand relations facing handlers 
who sell fruit at the Honolulu wholesale market. Major emphasis is placed upon 
temporal shifts in demand levels. Specifically, the investigation is concerned with 
the demand in Honolulu's wholesale market for avocados, bananas, papayas, tan­
gerines, and watermelons during 1947- 61. These fruits , representing abouc half 
of the supply of all fruits marketed fresh in Honolulu and a much greater pro­
portion of the volume produced within the Scace, are the only ones for which 
price and supply data are reported regularly for an extended period of rime. They 
differ substantially in the growing areas from which Honolulu's supplies arrive, 
in physical characteristics, and even in their use within the household . Nevertheless, 
the scaciscical demand functions are simi lar in several ways.2 
Average ex post relations, determined empirically for 1947-61, show chat: 
1. Changes in market supply are responsible for much of the variation in 
monthly prices of Hawaii-grown fruits . The net price-quantity relations 
are parabolic with a slight convex curvilinearity. 
2. Temporal shifts in demand level are substantial and systematic. Annual 
changes are approximated by a cubic function. A cubic function describes 
the incraseasonal variations for tangerines and watermelons; a more complex 
function is needed for che other three fruits. 
3. Demand elasticity also changes temporally. Variations arising from trend 
and seasonal shifts in demand level ( and the quantity marketed ) are 
greater, in general, than differences among averages for the five fruits. 
l During August 1962-July 1963, when this study was conducted, the author was 
Agricultural Economist at the Hawaii Agricultural Experiment Station and Visiting Professor 
of Agriculrural Economics, Universiry of Hawaii, while on leave from the University of 
California at Davis. 
2 Also compare with the results obtained for snap beans, cucumbers, and tomatoes reported 
in an earlier bulletin: Jerry Foytik, "Demand Characteristics for Vine Vegetables in Honolulu, 
Hawaii , 1947-1961 ," Universiry of Hawaii , Agriculrural Economics Bulletin o. 23, 68 pp. , 
July 1964. 
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Although not necessarily descriptive of theoretical demand functions , the rela­
tions derived indicate the major facrors responsible for variations in monthly 
wholesale prices and provide insight into the actual behavior of terminal market 
prices. Thus, the results give a basis for evaluating probable price and income 
effects of past changes in production and marketing practices and for considering 
those that may result from shifts in prospect for the immediate future. 
The report begins with a hisrorical prospective, briefly relating the marketing 
of fruits to the Honolulu market. Then, in sequence, the method of analysis is 
ou tlined , the results are presented, and their implications are discussed. The report 
ends with methodological and statistical appendices. 
A. PRELIMINARY CONSIDERATIONS 
Some aspects of the Hawaii fruit industry, of particular relevance to this price 
analysis, are recapitulated here to indicate the character of the Honolulu wholesale 
market and the nature of its demand for fruits. Attention is also directed roward 
describing seasonal changes in supply and pnce. 
1. Role of the Honolu lu Produce Market 
Hawaii, separated by over 2,000 miles from its nearest continental neighbors, 
is located on an island chain some 400 miles long. The State is fragmented further 
into numerous land islands created by high mountains and deep valleys. Its popula­
tion is distributed unevenly over the land area of the State. Over 80 percent of 
the population, which rotaled 700,000 in 1962, reside on Oahu, the island where 
Honolulu is situated. 
Honolulu, as che State's population and trading center, draws ro its markets 
substantial quantities of the fresh fruits and vegetables grown on che Neighbor 
Islands. Only limited amounts of a few vegetables and none of the fruits grown 
on Oahu are shipped tO che ocher islands. Practically all of che produce imported 
inco the Scace comes first to Honolulu.3 
Since Honolulu is a "pocket" market, supplies of fresh fruits and vegetables 
cannot be augmented quickly when local production drops below marker needs 
and, conver~ely, local surpluses cannot be diverted readily tO ocher markers. Hence, 
variations in market supply often lead ro sharp price fluccuations, especially when 
Hawaii 's own production is markedly above or below average or when supplies 
from outside sources are cut off or sharply reduced by transportation interruptions. 
Commercial fruit production in Hawaii is limited mainly tO tangerines and 
watermelons, and tO tropical fruits , such as avocados, bananas, mangos, papayas, 
and pineapples. Ocher fruits , constituting about half of the fresh fruit supply sold 
in Honolulu, come almost entirely from the continental United Stares. 
3 As used in this report, " imports" refers co supplies reaching Hawaii from any sou rces 
outside the State and "expom" co suppl ies shipped from the State. Most produce shipments 
from the continental United States or foreig n countries co the Neighbor Islands go directly 
co the individual islands. In some cases, the ships may scop at H onolulu first, but there is 
little transshipment of produce from H onolulu co rhe other islands. 
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Hawaii farmers supply local needs for many fruits inadequately for various 
reasons. There are production problems associated with the State's semitropical 
climate and the topography of land available for producing fruir. 4 Most fruit farms 
are quite small, averaging only 2.8 acres, which hinders the introduction of cost­
reducing techniques of production, harvesting, and marketing. The State's geo­
graphic isolation and population distribution make transportation an important 
factor. Farmers must import a large proportion of the inputs used in production, 
thus incurring relatively high freight charges. Motor trucks cannot be used to 
haul supplies to Honolulu except from growing areas located on Oahu. Air and 
surface transportation result in added expense and added delay, respectively, in 
moving produce to the major market. Coordination between farmers and whole­
salers is poor because a relatively large number of wholesalers handle produce m 
the Honolulu marker. 
For these and ocher reasons fruit production is not a major enterpnse in 
Hawaii, with the exception of pineapple. Commercial production is limited to 
2,200 acres in contrast to acreages of about 14,000 for other diversified crops, 
75,000 for pineapple, and 225,000 for sugar cane. Except for pineapple, which is 
grown mainly for export as canned pineapple and pineapple juice, Hawaii farmers 
produce fruits primarily for fresh use within the Stare. Relatively small quantities 
of the other fruits are processed or shipped fresh from rhe State.G 
Honolulu's wholesale produce market includes two distinct and separate 
locations, both of which are poorly situated as to accessibility and space. Although 
produce moves through the market in a simple and direct manner, the marker 
structure is characterized by small-scale and service-type operations, which keep 
wholesalers' margins at relatively high levels. For example, Honolulu wholesalers 
continue to regrade and repack locally grown fruits and vegetables, co make fre ­
quent deliveries, and to provide liberal credit terms. Commission selling is 
customary for fruits and vegetables produced in the State, whereas very little 
imported produce is shipped ro Hawaii on consignment. The conventional whole­
saler has lost ground in recent years because of increased direct buying by retailers, 
especially of imported produce. 
Until the close of W orld War II, food retailing in Hawai i was dominated by 
the small, service-type, independent store, usually operated by the owner and his 
family with a minimum of hired help. This independent operator purchased 
supplies from conventional wholesalers. Since then, food retailing bas undergone 
important and rapid changes. Possibly the most significant of these, particularly 
on Oahu, is the rapid growth in mass merchandising occasioned by the rise of 
supermarkets to a dominant position. 
4 In this discussion the term " fruit" is used to include all melons and to exclude pine­
apples. As used in H awai i, "d iversified crops" refers to all crops other rhan pi neapple and 
sugar cane. 
5 Exports for fruits other rhan ca nned pineapple and pineapple juice averaged rhe follow­
ing quantities in million pounds during 1957-61: 14.6, fresh pineapples; 2.2, fresh papayas; 
1.2, canned nectars; and 0.9, ocher processed products. 
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2. Marketing the Five Fruits in Honolulu 
Oahu production, arrivals from the Neighbor Islands, and mainland imports 
represent quite different proportions of Honolulu's supplies of each of the five 
fruits. Oahu produces about 80 percent of the bananas sold, 50 percent of the 
papayas, and only limited quantities of the avocados. The remaining supplies 
come from the other islands, principally Hawaii. Three-quarters of the tangerine 
supply originates on the island of Hawaii and one-quarter is imported from the 
Mainland. About 70 percent of the watermelons are grown on Oahu, 10 percent 
come from Neighbor Islands, and 20 percent are mainland imports. 
Oahu's share of the papaya supply decreased from 99 to 50 percent of the 
total between 1947-51 and 1957-61. Tangerine imporrs declined from 65 to 25 
percent of the total as production expanded on Hawaii. The relative importance of 
different supply sources changed much less for the other three fruits. 
These five fruits represented almost half ( 48 percent ) of the fresh fruits sold 
in Honolulu during 1957-61. Papaya, the most important individual fruit, was 
49 percent of the five-fruit total. Percentages for the others were 30 for bananas, 
15 for watermelons, and 3 each for tangerines and avocados. 
Season prices and market supplies on the Honolulu wholesale marker for 
1947-61 are plotted in figure 1. Each set of data can be described quire satisfac­
torily by a parabolic trend. These trends, however, are quite dissimilar whether 
price or quantity data are compared. 
The price trend rose throughout the period for bananas and papayas and 
declined for avocados. Prices decreased until the mid-1950's and then increased 
for watermelons. They followed the reverse pattern for tangerines. 
Honolulu's supply of papayas and tangerines increased sharply. The trend 
value of each in 1962 was almost rwo and one-half times that for 1947. Supplies 
of avocados and watermelons decreased, on a trend basis, throughout the period. 
For bananas the trend declined until about 1954 and then rose co slightly above 
its 1947 level in 1962. 
Because of these trend differences, Honolulu supplies of papayas and tange­
rines almost doubled during the past 15 years-from 6.2 to 11.5 million pounds 
between 1947-51 and 1957-61-while the combined coral for avocados, bananas, 
and watermelons decreased 11 percent to 10.6 million pounds. Thus, the propor­
tion of the five-fruit total represented by papayas rose from 32 to 49 percent. 
During this period the supply of fruits other than the five studied continued at 
about 25 million pounds on the average. 
Figure 2 shows the extent co which seasonal variations in wholesale prices 
are negatively correlated with monthly supply fluctuations. Watermelon prices 
begin high, decline rapidly until early summer as the season advances, and finally 
rise slightly again ( or remain fairly level ) while the last one-third or so of the 
crop is sold. Tangerine prices follow a similar pattern during the tangerine season. 
Seasonal price changes usually are much smaller for the other three fruits, especially 
for avocados. 
Seasonal price and quantity variations are compared in figure 3 for three periods 
-1947-51, 1952-56, and 1957-61. Although the relative importance of some 
months changed, the changes indicated generally are not large in comparison to 
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FIGURE 3. Fruits: Honolulu wholesale price and supply, monthly, 1947-61. 
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year-co-year fluctuations and they do nor represent systematic shifts. Thus, it 
appears that seasonal variations in both monthly prices and monthly supply 
followed approximately the same patterns throughout the 1947-61 period. 
3. The Problem of Temporal Demand Shifts 
The price-quantity relation may not remain constant over time because many 
factors operate co determine the nature of demand prevailing at any given rime. 
Their aggregate effect may change significantly so that the level or slope of the 
demand curve shifts temporally. These faccors may be grouped into three cate­
gories according co the demand changes they induce. 
Fluctuations in some faccors lift and depress demand in a fairly regular fashion 
during the course of one year. For example, intraseasonal changes in weather 
conditions will affect demand co the extent that differences in product quality or 
in consumer preferences and eating habits result. Second, the population served 
by the Honolulu marker changes seasonally due co changes in the number of 
courisrs visiting Oahu and of residents away from the island on vacation. Seasonal 
changes in demand may arise from ocher faccors, such as the number of lunches 
served in school cafeterias, the level of employment and income, the sale of 
substitute commodities, the quality of these products, and so on. 
Variations in other faccors, although also affecting demand regularly, have an 
appreciable impact only during longer periods. Usually their effect is cumulative. 
The population embraced by a market is likely to change in size and composition 
-and on a trend basis. Its purchasing power may change on a per capita basis 
and in terms of its distribution among consumer groups. Change may also occur 
in such other faccors affecting prices as marketing methods, availability and prices 
of competing commodities, quality of the product under study and of its sub­
stitutes, and consumer tastes and preferences. Dara tabulated in tables B-5 and 
B-7G relate co some factors which cause trend shifts in the demand for fresh fruits 
sold on the Honolulu marker. These indicators (and other indices which might 
have been included) indicate that economic activity in Hawaii increased slowly 
prior to 1950 and then expanded substantially. For example, the State's civilian 
population and per capita income ( in real terms ) declined during the late 1940's 
and increased by one-third since 1950. 
These first two groups of facrors produce more or less regular shifts in demand 
which can be identified as seasonal variations and secular trends. Sometimes a 
relevant facror changes suddenly and produces an abrupt shift in demand. This 
point can be illustrated by again considering weather conditions. The weather 
may be so unusual during a particular season that the average quality of the crop 
is exceptionally good or poor. In another case, the demand shift induced may be 
of a more permanent nature arising from a drastic change in marketing methods, 
the introduction of a "new" product on a large scale, or a substantial permanent 
change in the supply of substitute products. 
"All rab ies with prefixes A or Bare included in rhe Scaciscical Appendix. 
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B. METHOD OF ANALYSIS 
The general methodology employed, the nature of the data used, and the 
rationale of the empirical approach followed are discussed below without elabo­
rating on details which can be given more appropriately as the analysis is presented. 
1. Procedure Followed 
Conventional equations are used for expessing monthly price as a function 
of quantity and several shift variables. The underlying relations are assumed to 
be curvilinear. This approach leaves unanswered the problem of specifying the 
proper curve to be used. Insofar as possible, simple curves are fitted. 7 In essence, 
therefore, demand shifts are constrained to parallel movements, which may be 
either uniform or nonuniform. 
In conformity with theory, price is expected co decline by progressively smaller 
amounts as quantity increases, when the influence of other faccors is held consranr. 
A parabola is one suitable way of describing this situation mathematically, pro­
viding it is convex co the origin and its minimum point is beyond the range of 
quantity values observed. Both conditions are met in these analyses and, therefore, 
the parabola is retained. 
Curvilinearity also seems indicated for describing the "time" trend, which 
serves as a proxy for the combined influence of omitted annual variables. Since 
there is no theoretical base for specifying the form of chis curvilinearity, a simple 
parabolic trend is used if a linear fit seems inappropriate, and higher degree 
terms are introduced if, and only if, a simple parabola also does not suffice to 
describe the nature of annual shifts.8 
Ordinarily, monthly demand shifts cannot be described by very simple equa­
tions. The relation derived should be such chat the seasonal pattern is closed in 
the sense that the level indicated for the end of the season equals that for the 
beginning. A sine curve and a cubic parabola are two functions which could be 
used to accomplish this end. Both, however, imply more uniformity in monthly 
changes than might be justified. Consequently, free-hand fits are used co represent 
monthly demand shifts. These are "forced" so that ( 1) the pattern is closed in 
the sense indicated and ( 2 ) the sum of shifts (positive and negative ) totals 
exactly zero for the season. For tangerines and watermelons, which have market­
ing seasons of less than a year in duration, cubic functions serve well to describe 
the intraseasonal demand shift. 
7 Of course, the simplest relationship is a linear function. Linear relations might be 
specified on the assumption that the degree of curvi linearity is slight within the range of 
observations used . This solution was nor adopted here for two reasons. Preliminary explora­
tions indicated that linearity would nor suffice. Conceptually, it seems preferable to introduce 
a curvilinear relation and see how much curvilinearity is indicated and then co replace it with 
a linear function if that seems justified. 
8 Increasi ng the order of the fitted power series will, of course, reduce the standard error 
of estimate and increase the correlation coefficient. This point is discussed below when the 
results are presented. 
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All variables are expressed in original units. Since a large number of obser­
vations can be used there is no need co adjust rhe original dara in an endeavor 
co reduce the number of variables. More importantly, there seems co be no 
rationale based on economic considerations for using deB.acors. The use of ad­
juscors implies the existence of proportionality ( or some ocher definite relation ) 
between the deB.acor and the variable being adjusted. This procedure does not 
seem warranted here.9 
Graphic correlation methods are used for deriving the demand relations pre­
vailing at the Honolulu wholesale market. The advantages, as well as the draw­
backs, of this approach are well known co research economists.10 They need not 
be discussed here. A real effort was made co avoid the pitfalls. When the graph­
ically determined relations can be represented reasonably accurately by linear, 
parabolic, or cubic equations, the graphic results are expressed by mathematical 
functions. 
In one sense this procedure is quite flexible. Graphic determinations permit 
considerable leeway as co the relative importance attached co different observations 
( especially co rhe "unusual" ones), as co the forms of the functions, and so on. 
Ac the same rime the procedure is fairly rigid--e.g., in the use of parabolic demand 
and trend functions and in specifying parallel demand shifts. Nevertheless, it 
serves as a convenient starting point. Although other functions may fit the data 
as well, or even better, there is no satisfacrory way, now available, for choosing 
from the alternates available the particular function co be specified. This, of 
course, is not a peculiarity of chis study, or of the graphic approach employed. 
Ir is an obstacle also encountered in making ocher price analyses and in using 
mathematical methods. 
The period covered extends from January 1947 co December 1961. Earlier 
years are excluded from the analysis since they relate co a situation deemed unduly 
disturbed by war conditions and price control. Data for 1962, unavailable when 
the study was begun, became available subsequently. They were substituted into 
the formulations derived for 1947-61 ro indicate how well these relations apply 
co 1962. 
Initially, the study was carried out for 5-year periods. However, rhe results 
for the three shore periods seemed consistent enough co warrant pooling all the 
data as a means for determining a better estimate of the trend effect. This step, 
involving a considerable amount of judgment, may be a real source of disagree­
ment in interpreting results. Ir is readily admitted that by getting net relations 
separately for each 5-year period the results are different from those for all 15 
years-and, incidentally, higher correlation coefficients are secured. If, however, 
ij Deflation may introduce distortions and spuriousness into rhe relations co be described 
by the analysis. In any case, the use of adjusted and unadjusted data often gives substantially 
the same results. Bue even if not, there remains the problem of making certa in that the dif­
ference is a real one and not merely the by-product of the adjustment method employed. 
lO One of the principal weaknesses is the temptation of introducing ex tra "wiggles" into 
the curves since these serve to increase the correlation coefficient. 
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the differences are not statistically significant, the relations for the totality of 
observations seem preferable. u 
2 . Hypothesis Tested 
Monthly prices can be expressed as a function of quantity and of the shift 
variables in several ways.1 ~ Each separate formulation implies a specific hypothesis 
as to how the influences effect changes in the price level. The approach followed 
here consists of treating all monthly observations as an entirety, using a generalized 
formulation, and determining whether systematic changes in the regression lines 
are present. Shifts in the net price-quantity relation are secured by introducing 
"month" as a separate independent variable. The equation might be of the form: 
P f (Q ) + g(M) + h (X1, X 2, . .. ),13 
where P, Q, and M denote, respectively, monthly price, monthly quantity, and 
month of the season, and X1, X 2, .. . represent other shift variables. 
This equation restricts demand shifts to a well-defined, smooth pattern. The 
view that the underlying relation can be so described is defensible if the forces 
producing the shifts may be assumed not to change the magnitude of their in­
fluence abruptly. This assumption is made here. 
3. Variables Used 
Price is taken as the dependent variable for two main reasons. The empirical 
study is designed co "explain" fluctuations in wholesale prices by indicating the 
average or expected price corresponding to any set of values assigned to quantity 
and the other independent variables. This does not imply that causation neces­
sarily flows from quantity to price rather than conversely. An appeal to the 
market structure, however, suggests that a plausible argument can be advanced 
for this type of cause-and-effect connection since wholesale prices are dependent 
upon the quantity offered for sale instead of the reverse. Bue even more important­
ly, reliance is placed on the statistical argument that errors of measurement should 
be concentrated in the dependent variable. Apparently such errors are relatively 
larger for price than for quantity in the case of fresh fruits marketed in Honolulu. 
11 There are no scarisrical procedu res for resting rhe significance of such discrepancies. 
Hence, rhe determination rests on subjective judgment. 
12 See Nore 1, Methodology Appendix, for a discussion. 
13 This exposition is intended merely to indicate the procedure. Of course, the data used 
for firring the equation may be either in actual values, their logar ithms, or some deflated 
values. The equation set up may be arithmetic or it may represent a more complex relation 
secured by introducing curvilinearity and various joint effects. 
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"Month" and "year" are retained as shift variables in each final equation. They 
serve as proxies for the combined effect of all omitted faccors which produce 
seasonal and trend shifts in demand. Use of these temporal variables is necessary 
because the study aims co determine the extent co which the demand functions 
change during the season and on a trend basis. They do give significant results. 
No direct allowance is made for consumer purchasing power, primarily be­
cause data on economic activity in Hawaii are not available in the detail desired. 
Rather than using fragmentary information or data relating co the Mainland, it 
was decided co omit this faccor. This means that the "income" effect is reflected 
by the evolutionary changes included under "year." This procedure, although 
contrary co chat often adopted, seems justified. The principal reason for chis view 
is chat income in Hawaii, particularly when expressed in constant dollars, changed 
less sharply during recent years than is usually assumed. 
4 . Nature of the Price and Quantity Data 
The series used for determining price-quantity relations are the monthly data 
on wholesale prices and market supplies for fresh sales at the Honolulu wholesale 
market. Neither series is entirely satisfaccory since the data contain measurement 
errors which are not entirely representative of prices and quantities of fresh fruit 
sold for civilian use. However, che~e data are sufficiently accurate and representative 
co yield acceptable results. Their limitations and usefulness are indicated by the 
following description. 
Wholesale prices for fresh fruits and vegetables are collected twice weekly 
(on Tuesday and Thursday) by the Federal-Scace Markee News Service. The 
quotations are determined subjectively by interviewing a cross section of whole­
salers, and relate co the portion of the supply grown within the Scace. Usually, 
these quotations are expressed as ranges "for stocks of generally good quality in 
crucklot or pare cruckloc quantities sold co retailers and restaurants by wholesalers 
or producers."H A simple average of the midpoints of these ranges for the Tues­
days and Thursdays of a calendar month is reported as the price for that month . 
Price quotations for individual days are not substantiated in any way. The 
midpoint of the quoted range may, of course, differ from the average char would 
be determined ( even for a specified grade) from actual sales records. Discrepan­
cies of 5 co 10 percent or more might occur fairly frequently. The averaging 
technique used for determining monthly prices tends co give an upward bias 
because price and quantity are negatively correlated. This bias may be substantial 
during months in which prices vary considerably, as is likely when supplies do 
not move co market at a reasonably uniform race.1 ~ The price is for a single 
14 Prices refer co Hawaii No. 1 g rade for avocados and papayas and to "generally good 
quality"' scock for bananas, tangerines, and watermelons. 
IG Although data on intraseasonal transactions are not available, an indication of the im­
portance of this bias can be gotten by comparing reported annual prices (s imple averages of 
monthly prices ) with averages secured by using marker supply as weights. For tangerines, an 
extreme case, the simple and weighted averages are 15.5 and 13.6 in 1960, and 22.7 and 16.8 
in 1961. For watermelons they are 15.0 and 13.7 in 1960, and 14.7 and 12.2 in 1961. 
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designated grade. It is unrepresentative of price for all sales of a commodity when 
the quality composition of sales changes markedly during the season or from one 
year co the next. Such quality changes occur fairly frequently. 
Honolulu market supply is the sum of unloads ( from the Neighbor Islands 
and areas outside the Stace ) and of estimated marketings from Oahu production. 
These data exclude direct imporcs made by the Armed Forces but include military 
purchases from local dealers ( used by the Armed Forces or sold in their commis­
sary scores), quantities shipped from Honolulu ( co ocher islands and to the 
Mainland ), and small amounts entering processing outlets. 
Measurement errors in the quantity data arise in two principal ways. Standard 
conversion faccors are used in deriving the poundage equivalents of unloads re­
ceived at Honolulu. Actually the net weight of containers varies substantially, 
especially for supplies coming from sources within the State. 
Second, marketings from Oahu production, which consist of truck receipts co 
wholesalers and estimates of direct sales by producers to retailers, are subject co 
greater measurement errors. The pare represented by direct sales is computed as 
a specified percentage of the estimated monthly production. This percentage is 
selected after interviewing producers and is not substantiated by sales records. 
Even if this procedure gives fairly accurate annual totals, it may result in sub­
stantial errors for monthly allocations. The importance of measurement errors 
arising from estimating Oahu marketings is correlated directly with the proportion 
of the coral market supply represented by direct sales. 
When used in an analysis directed coward deriving demand for monthly move­
ment into civilian consumption, as is done here, the quantity data have additional 
limitations. Since they refer to receipts, actual sales are reflected accurately only 
if month-end stocks in wholesalers' hands do not change. Since such inventories 
for the fruits considered here are small, relative to monthly sales, the supply data 
are reasonably good indicacors of actual sales. These sales, however, also include 
military purchases from local wholesalers which are substantial for some fresh 
fruits and vegetables. Even this difficulty would not be a serious one if the relative 
importance of sales co the Armed Forces remained constant, or even approximately 
so. Such, however, is not the case. Military purchases vary considerably over 
time-both seasonally and annually. 
Information on military purchases is nor available in sufficient detail co permit 
adjusting the reported supply data in a manner yielding better estimates of monthly 
movement into civilian consumption during 1947-61. The fragmentary informa­
tion that can be gathered indicates the magnitude and regularity of military pur­
chases-summarized in cables 1 and 2. These data show that 1962 military 
requirements for four fruits and seven vegetables varied widely as to the proportion 
of the market supply represented and had fairly large monthly fluctuations. But of 
even more relevance is the second sec of data which indicates that actual purchases 
during a 7-year period apparently fluctuated even more than requirements. 
5. Rationale of the Empirical Approach 
The problem considered is one of describing the demand function facing 
sellers at the Honolulu wholesale market. If annual data are used, the resulting 
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TABLE 1. U.S. Armed Forces requirements for certain fresh fruits and vegetables in Honolulu, Hawaii, 1962 
COMMODITY 
Pineapple 
Bananas 
Papayas 
Avocados 
Four fruits 
Lettuce 
l'v Tomaroes 
0 Cabbage, head 
Onions, dry 
Celery 
Carrots 
Cucumbers 
Seven vegetables 
STANDARD 
I.OW MONTH HIGH MONTH AVERAGE MONTH DERIVATIONI I I 
1,000 pounds 
35.8 
30.0 
5.1 
3.8 
74.7b 
76.5 
50.5 
38.3 
25.9 
26.8 
21.8 
l3.6 
270.2b 
55.8 
61.7 
18.8 
7.7 
143.3h 
104.8 
80.8 
65.2 
50.5 
43.4 
39.0 
30.0 
400.71• 
46.2 
41.4 
10.5 
6.2 
104.3 
89. l 
64.0 
53.0 
40.6 
34.9 
29.0 
23.9 
334.5 
6.18 
8.97 
4. 54 
1.05 
[8 .55 
8.23 
8. l8 
8.4L 
7.56 
5.98 
5.74 
4.07 
42.42 
COEFFICIENT PROPORTI0::-1 
OF VARIATION OF SUPPLY•I 
percent 
13.4 
21. 7 
43.3 
17.0 
17.8 
9.2 
12.8 
15.9 
l8.6 
l 7. l 
l9.8 
l 7.0 
l 2.7 
NA 
7.4 
1.4 
11.4 
4.2 ° 
16.6 
11.5 
8.7 
6.7 
13.5 
10.7 
9.5 
10.8 
" Military requiremencs for 1962 divided by coca! supply on ,he Honolulu wholesale marke1 , expressed as perceniages. N oc available for pineapple. 
b The ''low" and "high" months are those wich the smallest and largest military requirements for the four fruits and che seven vegetables and not sums of smallest and 
Jargesc quantities for individual items. 
c Based on co1als for three fruiis ( excluding pineapple) . 
Source: Based on information from Hawaii Crop and livestock Reporting Service , 1-lt1u ·ai1 Ag-ric11/111rt1l Prod11ctio11, issues for November 1961 and February , May, and 
August 1962 . 
f',,) 
....... 
TABLE 2. Navy purchases of certain fresh fruits and vegetables from Honolulu wholesalers, 1953- 59 
STANDARD COEFFICIENT PROPORTION 
LOW YEAR HIGH YEAR AVERAGE YEAR DERIVATION OF VARIATION OF SUPPLYbCOMMODITY" II I I 
1,000 pounds 
Pineapple 
Bananas 
Papayas 
Avocados 
Tangerines 
Other citrus 
Pears 
Ocher fruits 
Watermelons 
Other melons 
Fruits and melons 
lettuce 
Tomaroes 
Cabbage, head 
Onions, dry 
Celery 
Carrots 
Cucumbers 
Seven vegetables 
Other vegetables 
Poraroes 
363 
94 
59 
30 
4 
3 
0 
0 
0 
0 
6420 
237 
344 
239 
140 
23 
119 
107 
1,323° 
335 
3 
464 
298 
93 
87 
25 
1,264 
123 
128 
241 
180 
2,511, 
647 
745 
575 
358 
514 
246 
201 
3,264° 
606 
2,899 
402 .7 
166.6 
72.9 
60.1 
10.6 
654.7 
93.l 
85.3 
147.4 
108.1 
1,830.1 
45 0.0 
531.3 
435.6 
257.9 
355.0 
159. 3 
155.0 
2,344.1 
494. 0 
2,042.3 
percent 
29.8 
59.4 
12.5 
18.7 
6.6 
489.6 
39.4 
42.2 
71. 2 
56.6 
616.7 
126.8 
138.6 
111.2 
78.3 
15 7.8 
53.8 
33.4 
633.9 
82.8 
950.4 
7.4 
35.7 
17.1 
31.0 
62.7 
74.8 
42.3 
49.5 
48.3 
52 .4 
33.7 
28.2 
26. 1 
25.5 
30.4 
44.4 
33.8 
21.5 
27. 0 
16.8 
46.5 
NA 
2.6 
0.8 
8.9 
2.1 
5.4 
6. 2 
0.9 
4. 5 
8.5 
4.1 
8.8 
8.7 
6.8 
3.8 
11.2 
5.1 
5.7 
7.0 
3.2 
9.1 
" The vegetables lisced are the seven for which Navy purchases averaged over 120,000 pounds annually. 
11 Navy purchases divided by total supply on rhe Hono lulu wholesale market, expressed as percentages. Not available for pineapple. 
c The " low'' and '' high" years are those with the smallest and largest purchases o f all icems included and not sums o f smalJesc and larges t quantities for individual items . 
Source : Based on unpublished data . 
analyses may not reflect proper price-quantity relations for particular periods 
within the year since averages of the year's ups and downs are indicated. Using 
monthly data has several advantages. le is possible co estimate the nature and 
magnitude of intraseasonal shifts in demand. By accumulating 12 rimes faster, 
a large sample can be secured within a shore period of time and before under­
lying supply-and-demand conditions change drastically. Observations for most 
variables cover a much larger range of values. Hence, ic becomes possible co 
introduce more shift variables into the analysis and to fie the equations more 
accurately over a greater range of values for the independent variables. 
This possibiliry of introducing more independent variables into the equations 
emphasizes two problems which may be indicated by questions. Are demands 
for successive months interrelated in the sense chat prices are related to purchases 
in earlier ( and lacer ) months as well as co chose of rhe current month ? To what 
extent does one fruit substitute for another ( or several ochers ) ar rhe retail level? 
Answers to these questions muse be sought by a trial-and-error method since 
there is no completely satisfactory a priori basis for specifying a better procedure. 
Attempts were made to measure the price effect of rhe prior month 's supply and 
of the supply of competing fruits. The results obtained were not very satisfactory. 
They are discussed in the next section when the findings are presented. 
Another serious difficulty remains. Several theoretically independent variables 
rend co move together. Because of this multicollinearity, it may be difficult to 
indicate very exactly how much of the price fluctuation is due to variations in 
purchases and how much to changes in food prices. Nevertheless, we can obtain 
estimates of the likely range within which values of the structural parameters of 
the demand equation lie. The derived price-quantity relations do relate to the 
demand side of the marker and give considerable insight into how the pricing 
mechanism operates. Also they can offer some guidance about the immediate 
future under specified conditions beyond merely supplying estimators for the 
statistician's use in making predictions. 
This empirical study is designed to derive by statistical means ex post demand 
functions expressing how average prices and quantities were related during a 
particular past period after allowing for the influence of changes in such ocher 
variables as are introduced into the analysis. le assumes that rhe unknown his­
torical functions can be approximated by more or less simple equations obtained 
empirically from an analysis of che available statistical data. Specifically, chis 
implies chat: 
1. A routine of demand exists so chat the relations remain stable instead of 
being unduly disturbed by changes in omitted factors. 
2. This routine can be revealed because the available observations are numerous 
enough ro give a series of equilibrium points. 
3. The major shift variables are measurable and included. 
4. An a priori basis exists for assigning expectations as to signs and relative 
magnitudes for the parameters of rhe expected relations. 
5. Adequate methods can be prescribed for resting the hypotheses. 
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These assumptions are fulfilled only partially by this investigation.10 However, 
the procedure used is no more restrictive in terms of assumptions imposed than 
alternative methods ava ilable for approximating the relations among prices and 
purchases of fruits. 
A related question may be raised: "Is it possible, by statistical analysis of data 
nor experimentally controlled, ro derive a demand function ar one stage in the 
marketing process without raking into account the relations prevailing ar other 
marketing levels?" It can be argued that the forces operative at the various levels 
are definitely interrelated and rhar the wholesale market occupies a central position 
in the system used for marketing fresh vegetables in Honolulu.1 7 If this view is 
accepted, the relation derived for the wholesale market can be used for approx­
imating appropriate demand functions ar retail and at the farm by making proper 
adjustments for the retailer's markup and for marketing costs incurred in moving 
supplies from the grower ro the wholesaler. 
C. RESULTS OBTAINED 
Several formulations, expressing wholesale prices of each fruit as different 
functions of the independent variables, were fitted ro the data. Generally, they 
gave equally good empirical firs, in the sense that values of the correlation coef­
ficient were approximately equal for rhe different equations. Considerations of 
simplicity, economic theory, and the nature of the commodities served as guides 
in choosing the final functions. 
The results reported here are those which express monthly wholesale prices 
as simple functions of supply and rwo temporal shift variables for each fruit. 
After the individual results are discussed they are compared and examined further. 
1. Avocados 
An adequate description of the price-quantity relation prevailing during 
1947-61 is portrayed in the three panels of figure 4.18 The relation includes 
major faccors effecting changes in monthly wholesale prices on the Honolulu 
market. It does nor contradict expectations as co direction of influence deduced 
from theory and acquaintance with the commodity and its marketing. This final 
relation may be written in equation form as follows : 
in See also Note 2, Methodology Appendix. 
t, Wholesalers buy produce merely as intermediary handlers for resale to retai lers, who, 
in turn, distribute them co consumers. The price bids made by wholesalers represent their 
estimates of the retail price-quantity relation and of the retailer·s markup. Wholesale demand 
is determined by the same forces, operating in approximately the same manner, as influence 
retai l demand. Hence, the statistical derivation of the wholesale demand function can be at­
tempted without specifying the forces involved at other points of the distributive system. 
1 On each chart (figures 4-8) che same price scale is used in the boccom two panels so 
thac the relative importance of annual and seasonal shifts in demand can be compared eas ily. 
This same scale is used in the top panels of only two charts. 
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(1) P = 13.41 - 3.00Q + 0.90Q2 - 0.340T - 0.0132P + 0.00231T3 + 
g( M ) 
where P is monthly wholesale price in cents per pound, 
Q is monthly wholesale market supply in 100,000 pounds, 
T is "time" measured in years from 1954, and 
g(M) is the monthly effect as shown in cable 3. 
Several facts of considerable interest and importance emerge. The nee re­
gression of price on quantity is negative in agreement with expectations. Although 
the curvature is slight, it is of the proper form. Hence, changes in quantity are 
inversely correlated with progressively smaller price changes as supply is increased. 
For example, changes of 10,000 pounds in monthly market supply are associated, 
on the average, with opposite changes of 0.26, 0.17, and 0.08 cent per pound, 
respectively, in the wholesale price when supply is at 25,000, 75,000, and 
125,000 pounds. 
The "time" trend is a cubic parabola with a maximum in 1949 and a minimum 
in 1963. Its steepest slope (negative) occurs in 1956.19 This means that demand 
shifted downward during the entire study period except the first two years and 
will begin to shift upward after 1963. The annual change in the level of demand 
was -0.12, -0.36, and - 0.25 cent per pound in 1950, 1955, and 1960, respec­
tively, and may be expected co become + 0.21 in 1965.20 
Monthly demand shifts appear co be definite though not very large. The 
demand curve is at its highest level early in the year ( February ), declines for 
4 or 5 months ( co June or July ), and then increases until the following February. 
The level of demand changes by 0.65 cent per pound, on the average, during 
the year. This is about equivalent co the price effect produced by changing 
monthly supply from 40,000 co 75,000 pounds ( the range within which the 
middle two-thirds of the monthly observations fall ) and is almost cwice the largest 
annual shift in 1956, the year at which the trend is the steepest. 
The portrayal of these average relations, as given in figure 4, can be explained 
simply. The demand curve, appearing in the cop panel, shows the average relation 
between price and supply for the 1947-61 period, when the temporal influences 
of annual and monthly shifts are held constant at their respective averages. The 
bottom two panels indicate how much this hiscorical demand curve shifted be­
cause of changes in faccors causing annual and seasonal price variations. For 
example, a monthly supply of 30,000 pounds is associated, on the average, for 
the 1947-61 period, with a price of 12.6 cents; 100,000 pounds with 11.3 cents. 
The trend value for 1960 is - 1.8 cents (middle panel of figure 4), which means 
chat the entire demand curve is lowered by 1.8 cents from the average position 
for 1947-61. Allowances for monthly shifts ( boccom panel) are interpreted sim­
ilarly. Thus, the demand curve is raised by 0.4 cent for February, lowered by 0.2 
cent for May, etc., relative to its average level for the year under consideration. 
rn The derivative of the trend, Y = - 0.340 - 0.0264T + 0.00693T2, is zero for T = 
- 5.35, + 9. 16 years from July 1, 1954, i.e., at about February 1949 and August 1963, 
respectively. T he second derivative is zero for T = 1.90 (June 1956). 
20 Values of first derivative with T = - 4, 1, 6, 11. 
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FIGURE 4. Avocados: Estimated wholesale price with variations in supply, 
yea r, and month, 1947- 61 . 
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TABLE 3. Fruits: Results for reg ression ana lysis of monthly data , 1947- 61 
-
TANGE- WATER- TANGE- WATER-
ITEM AVOCADOS BANANAS PAPAYAS RINES MELONS ITE'-1 AVOCADOS BANANAS PAPAYAS RINES MELONS 
Coefficients" Anmut! shift" 
A 13.41 L0.63 13.29 25.40 14.33 1947 1.19 0. 85 - 2.73 - 0.92 6.0 
B - 3.00 - 0. 76 - 1.10 - 2.50 - 0.80 1948 1.31 .26 - 2.80 - .63 3. 0 
C 0.90 0.02 0.02 0.20 0.02 1949 1. 33 - .19 - 2.65 - .39 .4 
1950 1.26 - .50 - 2.36 - . l 7 - .8 
Monthly shift, 1951 1.08 - .68 - 1.93 0 - 1. 3 
J anuF. ry .37 - .26 - .42 - 3.40 1952 .85 - .76 - 1.40 . 15 - 1.5 
February .40 - .09 - .33 - 2.25 1953 .57 - .74 - .80 .26 - 1.48 
March .20 .08 .18 1. 30 1954 .25 - .64 - .15 .33 - 1.36 
April - .08 .21 .47 5.45 1955 - .10 - .47 .52 .36 - 1.20 
May - .21 .30 .50 3.20 1956 - .47 - .24 1.17 .37 - 1.00 
J une - .25 .34 - .02 1. 35 1957 - .83 .02 1. 78 .33 - .75 
Jul y - .25 .3 1 - .55 - .20 1958 - 1.18 .32 2.32 .27 - .48 
August - .21 .18 - .83 - 1. 40 1959 - 1.50 .62 2.76 .16 - .18 
September - .14 - .02 - .13 - 2.30 1960 - 1.77 .93 3.06 .03 .15 
O crober - .06 - .22 .75 5.90 - 2.90 1961 - 1.99 1. 22 3.21 - .15 . 5 
November .05 - .39 .50 .80 - 3.20 1962 - 2. 13 l. 48 3. 18 - .35 .9 
December . 18 - .44 - .1 2 - 2.35 
p,.ice Demand 
flexibiliry elasticity 
(>-)• (1 + A)• 
1947- 51 .116 .429 .838 .073 .277 1947- 51 8.638 2.329 1.193 13.782 3.616 
1952- 56 .094 .466 .752 .080 .27 1 1952- 56 10.670 2.144 1. 330 12.469 3.685 
1957-61 . LOO .369 .880 . l 19 .227 1957- 61 9.964 2.710 1.1 36 8.412 4.409 
Quarter l ' .1 09 .338 .679 .088 Quartet l ' 9.209 2.956 1.474 11.408 
Quarter 2 .105 .310 .938 .223 Quarter 2 9.524 3.227 1.066 4.491 
Qu r. rter 3 .070 .393 .975 .326 Quarter 3 14.309 2.547 1.026 3. 072 
Quarter 4 .104 .439 .903 . 142 .033 Quarter 4 9.596 2.278 1.107 7.045 29.929 
11 Equat ions ( 1) tO ( 5 ) with trend and seasona l effects set at zero . These are of the form P == A + BQ + CQ:! , whe re P is price in cents per pound and Q is suppl y in 
100 ,000 pounds. 
(Footnotes contintted on next page) 
ll These values, shown in middle panels of the charts, are determined from 
Y = 0.246 - 0 .340T - 0.0 132T2 + 0.0023 IT' for avocados 
Y = - 0.638 + 0.138T + 0 .0342T' - 0 .00228T" for bananas (Chinese) 
Y = - 0.148 + 0.662T + 0.0079T' - 0 .00484T" for papayas 
Y = 0.327 + 0 .055T - 0.0175T' for tangerines 
where T is time measured in years from 1954 . A graphic determination ( nor shown) is used for watermelons. Adjustments are in cents per pound. 
c Equations for the seasonal effects are 
Y = - 2.362 - 2.130M + 1.052M' + 0.02 I 2M• for tangerines 
Y = - 0.192 - 1.380M + 0 . 162M' - 0.00126M" for watermelons 
where M is time measured in months from December for tangerines and July for wacermelons. Readi ngs are taken trom graphically determined curves for che o~her 
rhree fruits. Adjustments are in cents per pound. 
d Computed by the formula A == - QP1 -:- P, where Q is the average monthly quantity for the indicated period , and the price, P , and the derivati ve, P ', are obrnined 
by subsdcucing Q inco the regression equation. 
·· An approximation obtained as rhe reciprocal of price flexibility , using unrounded daca-see Nore 3. Methodology Appendix. 
r The quarters listed are for the 1957-61 period. 
Note: Results for bananas are chose obtained using price of Chinese bananas as che dependent variable. The equation for cangerines also includes a term reflecting rhe 
price effect of orange supplies-see Equation (5) in the text. 
Source: Computed as indicated, using data in appendix tables. 
2. Papayas 
The relation between monthly wholesale prices for papayas on the Honolulu 
market and factors causing changes is shown in figure 5. The demand curve 
appearing in rhe rop panel and allowances for temporal shifts ( shown below ) 
are interpreted in the same way as indicated for avocados. Average historical 
relations during 1947-61 are described by : 
(2) P = 13.29 - l.lOQ + 0.02Q2 + 0.662T + 0.00792T2 - 0.00484T3 + 
g(M) 
where rhe symbols have rhe meanings indicated for avocados. 
The parabola describing the demand function is almost linear. Hence, the 
price reducrions become only slightly smaller as progressively larger quantities are 
marketed. For example, changes of 100,000 pounds in monthly supply are asso­
ciated, on the average, with opposite changes of 0.94, 0.78, and 0.62 cenr per 
pound, respectively, in the wholesale price when supply is at 400,000, 800,000, 
and 1,200,000 pounds. 
The minimum, inflexion, and maximum points on rhe cubic describing the 
"time" trend occur in 1948, 1956, and 1961, respectively. Annual increases in 
demand are abouc 0.37, 0.66, and 0.23 cent per pound for 1950, 1955, and 1960, 
respectively. 
As the season advances the demand curve shifts up and down through rwo 
complete cycles. Maxima are reached in May and October and minima ir, January 
and Augusr. 21 The level changes by 1.6 cents within the season. This change is 
large relative to annual shifts bur nor so large compared to price changes associated 
with changes in supply. 
3 . Bananas 
Banana prices are reported for three varietal groups. Using the different price 
series for the dependent variable gives similar results for average historical rela­
tions during 1947-61.22 The equation selected is the one with prices for Chinese 
bananas: 
(3) P = 10.63 - 0.'16Q + 0.02Q2 + 0.138T + 0.00342T~ - 0.00228P + 
g( M ) 
where the symbols have the meanings indicated above. 
21 Possibly this pattern is due to seasonal changes in the varietal composm on of papayas 
marketed in Honolulu or to changes in the relative importance of different sources of supply. 
For example, the proportion coming from Oahu production varies from a high of about 60 
percent in April or May to a low of 4 5 percent in December. 
22 The Bluefields variety represented a relatively small proportion ( say 10-15 percent ) 
of the banana supply in H onolulu until abou t 1959, the year the receipts from the Nei ghbor 
Islands (consisting largely of Bluefields bananas ) began to increase rapidly. Chinese and 
Apple banana varieties have been of about equal importance, at least during recent years, in 
the total supply. The price series are highly cc rrelated. Each of rhe three coefficients of cor· 
rela tion exceeds R = 0.9 when allowance is made for trend sh ifts in an nual data. 
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FIGURE 5. Papayas: Estimated wholesale price with variations in supply, 
year, and month, 1947-61. 
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The demand function is almost linear ( see figure 6). On the average, char:ges 
of 100,000 pounds in monthly supply are associated with opposite changes of 
0.64, 0.52, and 0.40 cent per pound in the wholesale price when supply is at 
300,000, 600,000, and 900,000 pounds. The parabola reaches a minimum at a 
supply of 1,900,000 pounds-a quantity twice the greatest supply available during 
any month of the past 15 years. 
The "time" trend is a cubic parabola with minimum, inflexion, and maximum 
points at 1952, 1959, and 1966. Demand shifts in a regular fashion during rhe 
season, reaching a peak in June and a low point in December. These intraseasonal 
shifts ( rotalling 0.78 cent) are substantial compared co annual shifts and are 
equivalent co the price effect of a change of 150,000 pounds in monthly supply. 
4. Watermelons 
Although watermelons are on the market practically every month of the year, 
48 percent of the season 's supply is sold in June and July and 98 percent in the 
period April- November. Data for these 8 months are used in this analysis. 
Average relations for 1947-61 (figure 7) are described by: 
(4) P = 14.33 - 0.80Q + 0.02Q! - 1.380M + 0.162M~ - 0.00126M3 + 
f ( T ) 
where M denotes time measured in months from July (midseason ) and the other 
symbols have the meanings used above. 
Temporal shifts in demand were substantial. Demand decreased 8.6 cents per 
pound, on the average, between April and November of each season. The annual 
level of demand declined sharply during the initial years of the period, reached 
a minimum in about 1952, and increased moderately thereafter at an annual 
average of almost 0.25 cent per pound. 
The net price-quantity relation was almost linear. A change in supply from 
zero to one million pounds ( a range including 93 percent of the monthly observa­
tions for April-November ) corresponded co a price effect of 6.0 cents per pound 
-compared co an intraseasonal shift of 8.6 cents. Price changed by 0.7, 0.5, and 
0.3 cent per pound, on the average, with an opposite change of 100,000 pounds 
in supply when supply was 250,000, 750,000, and 1,250,000 pounds. 
Introducing the supply of other melons as a separate independent variable 
changed the results of the analysis very !ittle.~:i Its addi tion to the equation changed 
the results a little from those described by (4). The price effect is given by: 
C = 0.68 - 0.70Q 1 + 0.07Q1 2 
where Q 1 is the monthly supply of ocher melons in 100,000 pounds. This parabola 
is almost horizontal over the range of observations (Q1 = 0 co Q 1 = 3.5) and 
produces a relatively small price correction. The introduction of Q1 modified the 
temporal shifts but not very much. The pattern of intraseasonal demand shifts 
~:; During the bulk of the season watermelons are marketed about a month earlier than 
other melor.s. For example, 25 percent of the average season's supply for 1957-61 was sold 
by about May 8 for watermelons and June 10 for ocher melons, 50 percent by July 6 and 
August 9, respectively, and 75 percent by August 14 and September 8. 
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FIGURE 6 . Bananas: Estimated wholesale price with variations in supply, 
year, and month, 1947-61. 
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FIGURE 7. Watermelons: Estimated wholesale price with variations in sup­
ply, year, and month, 1947-61. 
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became almost linear, with the total decrease from April ro November remaining 
about equal ro that given in table 3. The "time" trend was tilted slightly so that 
the initial decrease became a little steeper and the subsequent increase ( following 
1952 ) was somewhat less. These changes in intraseasonal and trend shifts did 
not alter the net price-quantity relation noticeably. 
The use of other melons does not produce any particular improvement in 
providing a descriptive equation. Apparently, these melons are not very competi­
tive with watermelons on the Honolulu market. Or if they are, their true relation 
is hidden by the correlation between the two supply series. 
5. Tangerines 
Generally, supplies of tangerines are small until about mid-November, reach a 
reak in December, and decrease rapidly ro a relatively small volume by February or 
March. In this analysis the calendar year is replaced by the marketing season as 
the appropriate year interval. Observations are limited ro a 6-month period, 
Ocrober-March, during which 98 percent of the season's supply moves into 
consumption. 
Certain difficulties of analysis were encountered. For the initial years, prices 
are not available after December. Although this causes some lack in comparability 
with later years, the entire 1947-61 period was retained. The marketing season 
for several years is earlier or later than normal by 2 or 3 weeks. Comparing results 
obtained by using calendar months with those obtained by using adjusted seasonal 
months indicated that no particular gain is secured by such adjustments.24 Intro­
ducing the prior · month's supply as an additional variable merely resulted in 
reducing the regressional coefficient of price on current supply by about the 
amount obtained as the value of the new coefficient. 
An attempt was made ro introduce the supply of oranges as a separate variable. 
Although the descriptive equation is improved only by a small amount in terms 
of increasing the correlation coefficient, the facror is retained. Changes in orange 
supplies seem ro have a substantial effect on tangerine prices over the range of 
observations. 
The final equation describing average relations for 1947-61 is: 
(5) P = 25.40 - 2.50Q + 0.20Q2 - 0.90Q1 + 0.025Q1 2 + 0.055T -
O.Ol 75T2 - 2.130M + 1.052M2 + 0.0212M3 
where M denotes time measured in months from December ( mid season), Q1 
denotes the supply of oranges ( in 100,000 pounds ) and the other symbols have 
the meanings already indicated. The results appear in figure 8. 
The "time" trend is curvilinear but relatively small in magnitude. Intraseasonal 
demand shifts are similar to those obtained for watermelons. Demand is high in 
October, declines sharply until January, and increases during the balance of the 
season. Annual demand shifts are very small. 
24 For example, data for 1956-57 ( a late season ) were moved ahead 1 month-Novem­
ber price and quantity were assigned co Occober, those for December co November, etc. For 
an early season an opposite shift was made. The final results as presented omit these ad­
justments ( attempted to improve comparability between observations ) except the one for 
1956-57. 
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FIGURE 8. Tangerines: Estimated wholesale price with variations in supply, 
year, and month, 1947- 61. 
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The supply of oranges is inversely related to tangerine prices by a parabolic 
function which becomes approximately horizontal ar irs right-hand exrremiry. 
In fact, the data rend to force an upturn in chis curve so that its minimum would 
occur within the range of observations encountered. Since such a result would 
run counter to expectations, a constraint was imposed so char the minimum does 
nor rake place for a supply of less than 1,800,000 pounds. 
The nee price-quantity relation is a parabola with only slight curvilinearity. 
A change in supply from zero to 200,000 pounds ( a range including 88 percent of 
the monthly observations for Ocrober-March) corresponds co a price effect of 
4.2 cents per pound, compared ro an incraseasonal shift of 9.3 cents. Changes of 
10,000 pounds in monthly supply are associated, on the average, with opposite 
price changes of 2.4, 2.1, and 1.8 cents per pound when supply is 25,000, 100,000, 
and 175,000 pounds. 
6. Addition of 1962 Data 
Data for 1962, unavailable when the analyses were derived, were substituted 
inco the formulations derived for 1947-61. The monthly price esrimares obtained 
for 1962 agree as closely with actual prices as those secured for the years covered 
by the analyses. The price residuals obtained for 1962 are included in the appendix 
cables along with chose for earlier years. 
Although the derived functions give good firs for 1947-61 and provide good 
price estimates for 1962, it should not be concluded that th ey will serve as adequate 
price estimarors for many years into the future. With the passage of time, the 
regressions are likely co become less exact in describing actual relations. As data 
for additional years of the 1960's become available, the functions should be revised , 
as necessary, in order chat they continue to yield good price forecasts. 
Monthly price residuals for each fruit varied to about the same extent in 
1962 as in preceding years.2~ The average residual was -1.21 for papayas and 
approximately zero for the ocher three fruits. Eleven of the 12 residuals for 
avocados and bananas and 7 of the 8 for watermelons had values less than two 
standard errors of estimate. Eleven of those for papayas were within this range 
from the average of all 12 ( -1.21). 
7. Comparative Summary 
The final regression equations relate monthly prices by fairly simple functions 
to three factors: (1) monthly wholesale supply, ( 2) an annual "rime" rrend, 
and ( 3) an intraseasonal shift. The relations derived for 1947-61, as summarized 
in rhe top portion of table 3, do not contradict a priori expectations. 
Each demand curve is approximated by a convex parabola which declines over 
rhe entire range of observations. Ir is somewhat more curvilinear for avocados 
than for the other four fruits. Bue even in this case the curvature is relatively 
small. 
25 The ratios of the standard deviation of 1962 residuals to the standard errors for 1947-
61 are 0.92, 0.83, 1.25, and 1.34, respectively, for avocados, bananas, papayas, and water­
melons. Tangerir,es are omitted from this comparison since data for January-March J963 are 
not yet published. Residuals for tangerine prices are -2.0, - 7.5, and -0.8 for October, 
November, and December 1962 compared to a standard error of 4.05 for 1947-61. 
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The temporal changes in demand levels varied considerably in magnitude and 
pattern. Intraseasonal shifts averaged about 9.0 cents per pound for watermelons 
and tangerines compared co 0.7 co 1.6 cents for the ocher three fruits. The total 
change in the annual level during 1947-61 amounted co 7.5 cents per pound for 
watermelons, 6.0 cents for papayas, and 1.0 co 3.0 cents for the other fruits. 
A definite trend for changes in che demand level was secured in each case. 
A parabolic trend ( of small magnitude ) sufficed for tangerines. The trends for 
avocados, bananas, and papayas were described well by cubic functions. Because 
of the initial sharp decline in demand, a more complex function was needed co 
approximate the trend for watermelons. 
Intraseasonal shifts also showed definite and varied patterns. The demand 
functions for watermelons and tangerines decreased sharply as the season advanced 
( especially during early months ) and then increased. For avocados and bananas 
the level of demand changed in a more or less regular fashion during che season, 
with a period of about 6 months between che high and low levels. A more complex 
pattern, including cwo complete cycles, seemed co be indicated for papayas. 
An effort was made co determine the extent co which the price-quantity rela­
tions are affected by the prior month's sales of the given fruit and by the supply 
of selected ocher fruits which might be presumed co be competitive. These at­
tempts were not very successful. 
In each case, che use of the prior month's sales was unsuccessful in indicating 
any definite interrelation of temporal markets. Apparently, if successive time 
markets are interrelated ( as might be suspected), the nature of that interdepend­
ence is more complex than the simple linear relation assumed or a month is coo 
long an interval for revealing the interrelation that exists. 
Using the orange supply improved the tangerine analys is. Bue no similar 
upply variable was uncovered for che ocher fruits. This does not mean that Ha­
waii-grown fruits do not compete with each ocher or with mainland fruit s. The 
negative results secured in chis study merely indicate chat the particular "other" 
fruits selected an:i the simple relations used do nor suffice in revealing whatever 
conditions of competition actually prevail. 
Coefficients of price flexibility and their reciprocals for various subperiods 
during 1947-61 are tabulated in the boccom portion of cable 3.~" These values 
indicate that : 
1. Demand elasticity declined from one 5-year period co the next for cang~rines 
and remained fairly stable for the ocher four fruits. 
2. Derrand elasticity varied somewhat more on a seasonal basis, especially for 
watermelons during che fourth quarter. 
3. Demand elasticity differed substantially among the fruits , being very high 
for avocados and tangerines and approximately 1 in value for papayas. 
With monthly observations for 15 years, it is possible co make a careful study 
of che discriburion of residuals. Residuals derived from the equations ( given in 
2u A minus sign is introduced inro the definition so that all coefficient values are posirive. 
Values are computed ar rhe centroids. In chis summary discussion, reciprocals of price flex­
ibility are called demand elasticity even though rhis is only an approximate relation. See 
Nore 3, Methodology Appendix. 
36 
Appendix Tables B-8 to B-12 ) were plotted about che nee regressions of price 
on supply, year, and month. These plocs-nor included here-do noc suggest 
further adjustments in rhe regressions since che residuals do not fall into systematic 
patterns. 
The Durbin-Watson Test is often used currently to determine whether suc­
cessive values of rhe residuals are correlated serially. The calculated d' and 4-d' 
values are 2.20 and 1.80 for watermelons. Both lie above the upper limit of the 
Durbin-Warson tabulation, indicating there is no serial correlation of residuals. 
For avocados, bananas, papayas, and tangerines, however, the computed d' values 
lie below rhe lower cable values. Thus, the hypothesis of zero serial correlation 
in the residuals must be rejected for these four fruits and the interpretation of 
results needs to be modified accordingly. 27 
There remains the question of whether rhe pattern of intraseasonal shifts in 
demand has changed appreciably or remained reasonably constant during 1947-61. 
Examination of the residuals obtained fails to reveal any evidence suggesting a 
definite change except possibly in rhe case of tangerines. But even for this fruit, 
the evidence is not overwhelming and clear-cur. Ir seems ( to the author ) prefer­
able to use the same adjustments for all years. 
In fitting the functions, attention was nor given exclusively to securing che 
descriptive relations which reduce residuals as much as possible.~8 Yee ir is of 
interest to consider the goodness of fie. The coefficients of multiple correlation, 
R, obtained are: 
Watermelons 0.947 
Bananas 0.896 
Avocados 0.868 
Papayas 0.816 
Tangerines 0.706 
Thus, on the average, variations in market supply and temporal shifts in demand 
( monthly and annual ) "explain" about 90 percent, R2 , of the variation in monthly 
wholesale prices of watermelons, 80 percent for bananas, 75 percent for avocados, 
67 percent for papayas, and 50 percent for tangerines. 
The regression equations can be used for deriving total returns curves cor­
responding to annual and seasonal effects held ar any desired values. These are 
shown in figure 9 for three levels of demand: the 1947-61 average in com­
parison to the highest and lowest 5-year quarters-as identified for each fruit 
on the chart. Each curve is a cubic since it is based on a parabolic price-quantity 
relation. The curves appear to be very dissimilar, however, because only those 
27 Computed values of the regression coefficients are sti ll unbiased estimates. Their stand­
ard errors, however, cannot be calculated without making some assumption about the magni­
tude and nature of the serial correlation in the population . 
2s For example, closer empirical fits can be secured for each fruit by making separate 
analyses for short periods. This " improvement" results because different rrend and seasonal 
shifts are obtainable. H owever, average trend and seasonal movements applicable to 1947-61 
as a whole were used because, by subjective determination, it appeared that trend and seasonal 
variations did not change sufficiently to warrant reflecting such changes. 
37 
FIGURE 9. Fruits: Tota I returns cu rves at th ree demand levels (i n $1 ,000 
per month). 
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portions are shown which correspond to the range in quantity variations experi­
enced during 1947-61.29 
For papayas, each total returns curve reached its maximum at about the 
midpoint of the relevant range of supply : Q = 550, 762, and 1,030 for the 
three periods indicated on the chart. This change in the position of the maximum 
reflected the upward shift in the demand function during 1947-61. Since, how­
ever, the maximum points on the curves are at monthly sales only slightly greater 
than the averages experienced, sales were made often when demand was inelastic.30 
The total returns curves for the other four fruits are positive over the range 
of supply generally marketed, indicating char demand remains elastic ac all demand 
levels. All the curves except those for watermelons appear ro be linear. Actually 
each is concave. 
D. IMPLICATIONS 
This section considers the validity and limitations of che study, indicates the 
economic implications of the principal findings, and presents a few suggestions 
for further study. Only a general discussion of the major points is attempted. 
1. Validity and Limitations of the Study 
Demand is conceived as the empirically determined price-quantity function 
confronting sellers of fruit at the Honolulu wholesale market. The fundamental 
assumption underlying these empirical analyses ( discussed in Section B-5) may 
be rephrased in condensed form: Supply is sufficiently routinized so char the 
unknown price-quantity relations remain relatively stable and may be approx­
imated by simple empirical functions fitted co the observed data for the period 
studied. Hence, the basic problem becomes one of considering the type of relations 
postulated, the variables retained in the equations, the adequacy of the data, and 
the agreement of results with a priori expectations. 
Simple funaions are used for several reasons. Although these may be coo 
simple to describe the underlying relations adequately, they do provide convenient 
first approximations over the range of observations used in the study. The results 
derived may give good forecasting equations even though they describe the true 
relations less satisfaccorily. Finally, forecasts for the years immediately ahead 
should not require extrapolations beyond the range of observations used for 
deriving the regressions because monthly supply data are expected to fluctuate 
within che range established by the recent past. 
29 Each total returns curve is of the form TR = P · Q = AQ + BQ2 + CQ1. Its in­
flexion point is located at Q = - B -+- 3C for every level of demand. The inflexion points 
are at Q = 111, 1,267, 1,833, 425, and 1,333, respectively, for avocados, bananas, papayas, 
tangerines, and watermelons. Each occurs beyond the relevant range of Q. 
30 For example, 4 of the 15 monthly observations for July-September 1947-51 and 5 of 
those fo r October- December 1957-61 correspond to the inelastic portion of the demand 
curve. 
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The equations provide for parallel movements in the demand curves as shift 
variables assume different values. Possibly, the formulation should be generalized 
to permit changes in slopes also. This step was not taken only because it was 
assumed that such systematic rotations in the net regressions were less likely, over 
the range of observations, than parallel shifts. 
It is recognized chat price is determined by the combined influence of numerous 
factors. Section B-3 gives the reasons for including quantity, month, and year as 
the major independent variables in the final equations. By using only a few vari­
ables, biases may be introduced into the estimates of the regression coefficients 
since some omitted factors may exert important influences which are reflected 
indirectly through their correlation with the variables retained. 
The data are nor entirely satisfactory. Since both the price and supply series 
are subject to measurement errors, the estimates of regression and correlation 
coefficients do nor possess che optimum properties specified by statistical theory 
and, therefore, may be biased. Secondly, some desired information is not avail­
able on the basis wanted. For example, weekly data may be necessary for ade­
quately resting whether successive time markers are interdependent in the sense 
that sales in one period affect the level ( or slope) of demand later during the 
season. 
The hypothesis reseed is a simple one. Yet the results derived agree com­
pletely with expectations-see Section C. Furthermore, the findings give con­
siderable information about price determination on the Honolulu wholesale market. 
They are of importance to the fruit industry, produce handlers, and economists. 
Possibly of greatest significance is the nature and magnitude of che annual and 
seasonal shifts in demand, especially since these changes follow quire different 
patterns for the five fruits studied. 
Corresponding demand schedules at the farm and retail levels can be approx­
imated from the relations prevailing at the wholesale market. These give the 
bases for making various estimates of economic relations. For example, it becomes 
possible co estimate points of unit elasticity for farm demand and, hence, co 
determine maximum quantities co be marketed by farmers ( as a group ) in order 
to avoid reductions in total rerurns associated with increased sales. 
Of particular concern co farmers and others is the extent to which the re­
lations remain stable. The monthly and annual demand shifts derived relate co 
average composite influences exerted by numerous factors. Actually, the effect 
of some of the omitted variables may have changed abruptly since 1947 or may 
do so in the near future. The analyses shed no light on chis problem. They do 
indicate, however, that roughly similar results are obtainable if che functions are 
fitted separately to 5-year subperiods. This evidence suggests that temporal pat­
terns probably changed randomly rather than sysremacically during 1947-61. There 
is no basis for expecting chis situation to be altered significantly in the next few 
years-nor, for that matter, for it co change very little. 
2. Economic Implications of the Findings 
An extensive restatement of the results does nor appear warranted since the 
findings are discussed in considerable detail in the foregoing sections. The major 
conclusions are summarized on the first page of this report. 
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The results obtained relate co demand for fruit at the Honolulu wholesale 
market. They do not describe consumers' demand as reflecced by their behavior 
at retail scores nor co price-quantity relations encountered by growers in disposing 
of their crops at the farm level. However, by making appropriate allowances for 
marketing margins, th ese ocher demands can be derived and their elasticities 
estimaced.31 
le may be assumed chat for Hawaii-grown fruits marketed in Honolulu demand 
ar rhe farm level is substantially below wholesale demand and approximarely 
parallel to ic.32 If chis situation prevails, as seems likely, demand is considerably 
less elastic at the farm than at the wholesale market. Hence, each increase in 
wholesale demand raises farm demand and increases its elasticity, while a decrease 
has the opposite effects on farm demand. 
Wholesale demand for avocados, tangerines, and watermelons is sufficiently 
elastic so chat farm demand is also elastic over che relevant range of ::upply for 
any reasonable allowance for commission selling charges and ocher marketing 
cosrs. A different situation exists for the ocher cwo fruits. 
Accordir~ this analysis wholesale demand is lease elastic in the fourth 
quarter of the year and has been rising ( and so getting more elastic ) since che 
early 1950's. Demand may have been low enough in 1950-54 so that farm demand 
was inelastic at lease during Occober- December when supply was large. This 
result would have occurred if farm-wholesale marketing margins exceeded about 
3.0 cents per pound. The same situation would have prevailed in 195 7-61 if these 
charges rose to about 4.0 cents. Charges might have been even greater, which 
means that farm demand has been inelastic in some months during recent years. 
In the case of papayas farm demand must have been inelastic quite often since 
wholesale demand was noc very elastic-for example, quarterly values for 1957-61 
were 1.47, 1.07, 1.03, and 1.11. Hence, the corresponding farm demand was 
inelastic, particularly after March, except when small quantities were marketed.33 
This means that during many months of each year net returns to growers would 
have been greater if smaller quantities had been sold. 
How will demand elasticity change in the next few yrnrs? It is not easy co 
answer chis question since probable changes in several faccors must be considered. 
The trend shift in demand determined by chis analysis indicates whether the 
wholesale demand curve is likely to rise or decline and by how much. Probable 
movements to higher or lower points on each demand curv:: are indicated by the 
supply trends shown in figure 1. Whether the spread between che wholesale and 
31 The general relation between farm and wholesale elasticities is given in Note 4, 
Methodology Appendix. 
32 This assumptio n appears reasonable because of the nature of the farm-wholesale price 
spread . It consists of two pares which vary differently. The selling commission is a percentage 
of the wholesale µr ice. Other coses incurred in moving farm supplies co marker remain ap­
proximately constant during a given season regardless of the quantity sold ( within broad 
limits ), al though they change from year co year. 
33 For example, farm demand ( if it is approximately parallel co wholesale demand ) was 
inelastic during April-December 1957-61 if marketing changes exceeded a 10 percent com­
mission fee and 0.7 cent per pound for ocher marketing coses-or 15 percent plus 0.6 cent. 
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farm demand curves will increase or decrease depends upon likely changes in 
farm-wholesale marketing margins. 
Specific estimates of probable changes in these facrors will not be attempted 
here. The information presented in this report, however, does suggest rhar these 
influences will affect demand elasticities quite differently for the five fruits. For 
example, both bananas and tangerines have a fairly strong upward supply trend 
while their demand shifts seem to be in the opposite direcrion. 
Papayas are of special interest since their farm demand already is inelastic at 
least during some months of most seasons. The upward shift in demand has just 
about reached its peak. If supply continues to increase, as is suggested by present 
daca, demand elasticity will decrease. Farm demand, which is already inelastic 
when supply is large, particularly during April-December, will get even more 
inelascic.3 4 
The above comparison of relative demand elasticities over the season also 
suggests the possibility of shifting planting times ( to the extent that this is 
feasible ) so that supplies arrive on the marker in an altered seasonal distribution 
which will serve to enhance growers' returns. For example, dem-;;id for water­
melons and tangerines is less elastic during che peak of the season than in earlier 
or later months. Actually chis spreading our of supplies is occurring ( see figure 3). 
For bananas, however, the major shift in seasonal distribution of supplies during 
recent years consisted of reduced sales in January-April and increased sales in 
September-December. This change may serve co decrease growers' returns.35 
These fruits ( and presumably vegetables and ocher crops chat can use the 
land ) have large differences in their supply trends, annual demand shifts, and 
demand elasticities. Thus, net farm returns per pound ( or per acre) may change 
at substantially different races. When these changes are compared with future 
changes in production and harvest coses, the relative profitability of these fruits 
will be altered. This result would be expected to lead to modifications in produc­
tion from the patterns char might be expected otherwise. 
3 . Suggestions for Further Study 
Although several aspens of demand were investigated, the foregoing discussion 
contains some gaps stemming from the face that all relations having a significant 
bearing on the conclusions were nor-in fact, could nor-be studied. A few 
specific suggestions for additional investigations can be indicated. 
The study of faccors affecting fruit prices could be extended in several ways. 
34 The supply trend fitted to 1947-61 data gives a poor lit for the most recent years. 
Possibly quantities marketed will level off or even decrease. Demand elas ticity at wholesale 
(for annual data) declined from 1.33 in 1952-56 to 1.14 in 1957-61. 
3G Of course, numerous factors must be considered when plans are made for changing the 
seasonal planting of specific crops on individual farms. The farmer must g ive attention to 
relative yields and relative production and harvest costs during different months, to compara­
tive trends in acreage and production, and to many cultural and environmental factors. These 
aspects of the problem are nor considered here since this discussion is intended to be sugges­
tive rather than inclusive. 
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Three are mentioned here. Since changes in a commodity's quality are expected 
to be correlated (positively ) with price variations, an attempt might be made 
to obtain a reliable measure of quality. Dara to test this hypothesis could be 
gotten by collecting information on quality for a few seasons. Secondly, a com­
prehensive treatment of complementarity relations is needed. The introduction 
of supplies of various fruits presumed to be competing on a more or less arbitrary 
basis, as was done here, gave unsatisfactory results. Possibly another attempt may 
have to be delayed until the theoretical basis for selecting competing products 
is more fully developed. Finally, the interdependence among temporal markets 
requires another examination. Possibly unsatisfactory results were obtained in 
this ~cudy largely because a month is too long a period. W eekly data should provide 
a better basis for determining whether prices are affected by both current supply 
and the supply available a short while previously. Weekly prices are now collected. 
If supply data were also reported on a weekly basis for a few years, the analysis 
could be made. 
The regressions determined are average relations, of specified and relatively 
simple types, existing during 1947-61. This study did not attempt to determine 
whether these relations change much over time. Such an investigation should be 
made in order to improve the model's adequacy in explaining the complicated 
mechanism which operates to determine prices. 
In brief, more attention should be given to speci fying more suitable models, 
co collecting better data, and to developing mote appropriate analytical techniques. 
Such improvements would lead to a more satisfactory evaluation of the economic 
problems facing the fruit industries in Hawai i. Of course, chis is the situation 
encountered in practically all statistical investigations. 
Measurements of supply response are not a part of this demand study. How­
ever, a satisfactory determination of long-run movements in prices requires ex­
amination of forces effecting variations in acreage and yield-the two determinants 
of production-and of those causing changes in imports of supplies from ouc-of­
scate sources. 
The results show that demand curves for fruits shift their level substantially 
during the year and that these shifts are inversely correlated with seasonal changes 
in the quantities marketed. This means chat when the demand shifts downward, 
sales generally occur at a point further to the right on the curve than is the case 
when the level increases. As a result, prices estimated from the regression equations 
vary considerably during the year. Price fluctuations are even greater at the farm 
level because farm-wholesale marketing margins remain relatively constant during 
a particular season. 
This situation immediately suggests the possibility of individual farmers 
changing their production patterns to grow more during months when the demand 
curve is high. By doing so, however, they will encounter additional production 
problems which generally mean higher coses at this time of the year. There is 
very little information now available to indicate how production coses of these 
fruits ( or other commodities, for chat matter ) vary over the season. Such pro­
duction cost studies as well as additional demand analyses are needed to provide 
farmers with a better basis for making their decisions. 
43 
METHODOLOGY APPENDIX 
Note 1. (Section B-2). The demand function may vary sysrematica!ly over the 
cour~e of a season. This variation may mean that for each subper iod t!1e demand 
curve is at a different level, has a different slope, or assumes a different form ( e.g., 
degree of curvilinearity). Such intraseasonal shifts may be introduced into the 
formulation in several ways. Two are mentioned here. 
The following exposition assumes that monthly prices ( P) are ro be related 
ro monthly quantity ( Q ) , monthly index of consumer purchasing power (I ), and 
month of rhe season (M ) . For convenience, the explanation is confined to arith­
metic equations including only four variables. Of course, ocher subperiods ( e.g., 
weeks or quarters) might have been used. The equations can be generalized by 
adding ocher shift variables and by introducing curvilinearity and joint effects. 
If it is assumed that changes in the demand function should be left free to 
vary from month to month, the data for each month over a period of years are 
treated as a separate set of observations. A different equation is determined for 
each month . Ir is of the form: 
P =A + BQ + CI. 
Differences among the 12 equations represent changes in level and slope. These 
may be examined ro determine the extent ro which changes occur uniformly. 
Presumably, rhe differences are accepted as being significant if the equations dis­
play an "orderly fan-shaped arrangement" and are deemed insignificant if such 
systematic changes are lacking.au 
A second approach, the one followed in this study ( see Section B-2 above ) , 
uses all the monthly data as a single set of observations. It gives one regression 
equation including DM as an addition term : 
P = A + BQ + CI + DM. 
This procedure introduces a new variable (M ) inro the equation, systematizes 
the shifts, and determines the average monthly parallel shift. 
In this form the second technique has obvious shortcomings relative ro rhe 
first. Ir provides for uniform parallel shifts such char the level for the last month 
may be substantially above or below the first month's level. Ir does nor allow for 
changes in the slope of rhe demand function. These disadvantages can be cor­
rected by introducing additional terms. Nonuniform shifts in level ( ro any degree 
desired ) can be secured by using a power series in M. Shifts in slope can be 
secured by adding various product terms. For example, parabolic changes in both 
level and slope are incorporated into the equation by changing it ro the following 
form: 
P = A + (B + B'M )Q + (C + C'M ) I + (D + D'M )M. 
an In substance, this is the procedure used by G. 1. Mehren and H . E. Erdman in their 
study of weekly prices of Louisiana strawberries. See "An Approach ro the Determination of 
Jnrraseasonal Shifting of Demand ," Journal of Farm Economics. May 1946, pp. 587-596. A 
similar approach is used by S. Hoos and R. E. Seltzer, "Lemons and Lemon Products: Chang­
ing Economic Relationships, 1951-1952," California Agr. Exp. Sta. Bull. 729 ( 1952 ) , and 
S. Hoos and J. N. Boles, "Oranges and Orange Products: Changing Economic Relationships," 
California Agr. Exp. Sta. Bull . 73 1 ( 1953) . 
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By using second and higher degree terms of M in the parentheses of this equation, 
the rares at which the regression coefficients change over the season may be 
increased or decreased gradually or altered in some other fashion.3 i 
Note 2. (Section B-5). Conventional methods of classical regression analysis 
are used for determining average ex post relations which express prices as func­
tions of quantities and selected shift variables. Not all of the conditions for a 
valid application of this technique are met by the data used. However, the pro­
cedure is no rr:ore restrictive in terms of assumptions imposed than alternate 
methods available for approximating relations among economic variables. 
Severe criticism is sometimes levied at attempts co derive demand functions 
statistically. Three major objections are raised: 
1. Time series data represent a unique sequence of observations which preclude 
a possibility of analysis. 
2. Classical regression techniques do not provide an adequate method for 
estimating structure parameters. 
3. Derived results describe hisrorical relations and not theoretical demand 
functions. 
Admittedly, these objections pose serious obstacles to any endeavor co empiri­
cize the relations used by economises. The author's view is that the difficulties 
are not insurmountable and that the "givens" used by economic theorists co explain 
changes in prices and sales actually are "unknowns" co be determined. As already 
stated, the approach used for this study rests on the assumptions chat: 
1. Time series data constitute a set of drawings selected at random from 
imaginary infinite populations and the impossibility of repeated drawings 
is nor construed as a serious difficulty. 
2. Ordinary lease-squares methods can be used to derive suitable relations 
among variables, even though rime series data are used. 
3. Derived results, although nor necessarily descriptive of the theorist's concept 
of demand, can provide useful information about price behavior and can 
specify a rational basis for making predictions. 
Note 3. (Section C-5). The notion of elasrici ry is used 1n economic theory co 
express the ratio in proportionate changes of two related variables. Specifically, 
elasticity of demand with respect to price is the proportionate change in demand 
relative to the associated proportionate change in price. This coefficient measures 
the responsiveness of the quantity taken to price changes and is computed ( for 
some point on the demand function, say P1 , Q1 ) from the formula 
T/= relative change in Q = change in Q+Q1= P1 dQ1 where dQ1 
relative change in P change in P+ P1 Q1dPi' dP1 
1s the slope of the demand curve at the point P1 , Q1 . 
:;; This is the procedure used by J. Foycik, "Characcer;scics of Demand for California 
Plums," Hil!!,ardia, April 1951, pp. 407-527, and S. H . Sosnick, "Orderly Marketing for 
,California Avocados," Hilgardia. December 1962, pp. 707-776. 
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To measure how responsive prices are co changes in sales ( or quantity ), the 
proportionate changes are compared in reverse order. This ratio, called the coef­
ficient of price flexibility, is computed for point P2 , Q2 by 
A= relative change in P = Q 2 dP2 h dP2 
relative change in Q P2 dQ2' w ere dQ2 
is the curve's slope at the point P2, Q2. 
Since price and quantity are negatively related, the rwo derivatives (~~i and ~~J 
are negative and all values determined from the above formulas are negative values. 
For this reason it is sometimes convenient to introduce a minus sign into the 
definitions and secure positive values for the coefficients. This is the procedure 
followed here. Hence, the formulas (at point P ;, Q ;) become 
TJ= - P , dQ; and t-= - Q , dP ;. (1) Q , dP ; P , dQ. 
These two values seem to be reciprocals. This, however, is not generally true. 
If both are computed from the same price-quantity relation, the derivatives 
( com pured for any given point on the curve ) are reciprocals of each other as 
are the values of elasticity and flexibility. Ordinarily, however, in statistical studies 
two different equations for the price-quantity relation are obtained according to 
whether price or quantity is taken as the dependent variable. The two derivatives 
are nor reciprocals of each ocher and, consequently, T/ computed from one equation 
is not exactly equal co 1 -;- >.. computed from the other. The reciprocal of >.. is a 
good approximation for 17 if price and quantity are highly correlated since in that 
case the two equations lie close to each other and the derivative of P = F(Q) is 
almost equal to the reciprocal of the derivative of Q = f (P ). 
This point can be illumared by considering the simple case of linear functions 
derived stati stically: Q = A - BP and P = a - bQ, for which the derivatives 
are - B and -b. The price associated with quantity Q1 is P i = (A - Q1 ) -;­
B for the first equation and P2 = a - bQ1 for the second. (The rwo prices are 
equal only if Qi corresponds to the intersection of the equations.) Subsriruting 
into ( 1) gives 
BP1 A - Q i A 1 P2 a - bQi a(2) TJ = - = --=-- 1 and - = - =--- = - -1Q i Q1 Q1 \ bQi bQi bQ1 . 
These values are equal if and only if the correlation between price and quantity 
is perfecr.38 The values defined by ( 2) are positive for all values of Q between 
3B The Q -intercepts are Q =A and Q =~, respectively , for Q = A- BP and P =a - bQ. If 
b 
correlation is perfect, the Jines represented by the two equations coincide and rheir intercepts 
are equal. Hence, '7 =_!_. If, on the ocher hand , '7 = _!._ , then, from (2), A=~, so chat their 
>. >. b 
Q-intercepcs are equal. Bue both equations also pass through the point represented by the means 
of P and Q. Hence, they define the same line and correlation is perfect. 
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zero and the quantity intercepts for Q = A - BP and P = a - bQ. They are 
zero at the quantity intercepts and become infinite at Q = 0. 
Demand elasticity and price flexibility have the same values for different points 
on the net price-quantity equation only in special cases-e.g., with logarithmic 
functions. Generally, for increasing quantity the demand elasticity decreases and 
price flexibility increases. Hence, for most statistically derived functions, any 
number of values can be computed for either coefficient. A common practice is 
co calculate values at the centroid, i.e., at the means of the different variables. 
Even this procedure, however, leaves some doubt because if curvilinear relations 
are established the means of the independent and dependent variables do not lie 
on the curve. The exact method followed here in computing price flexibility at 
the centroid is to use the formula 
A Q cJP h Q- · h · cl P and the derivative are values = - p oQ w ere 1s t e mean quanmy, an 
at this point on the regression equation. A partial derivative is indicated since price 
is related to quantity and other independent variables. Values for A are obtained 
for different time periods by using the appropriate average quantity and correspond­
ing regression equation. Price flexibility for 1947- 51, 1952- 56, and 1957-61 is 
determined by starting with the average quantity for the 60 monthly observations 
for each subperiod and shifting the regression equation by the average trend change 
for the 5 years considered. Quarterly values for a subperiod are computed similarly 
from the average qt.!.antity for the 15 monthly observations for that quarcer-e.g. , 
Jam:ary- March, 1957- 61. 
N ote 4. (Section D-2). If it is assumed that the farm price is M cents (per 
pound ) below a fraction, K, of the wholesale price, then the two demands and 
their first derivatives are related as follows : 
dPF dPwPy=KPw - M and - =K-dQ dQ" 
Using the definition of the preceding note, demand elasticities at che farm and 
wholesale levels are given by 
It then follows that 
KPw - M dPw ( M )(1) T/F Q +-KdQ =T/w 1 - KPw · 
Ordinarily, che returns received by farmers after paying wholesalers' commission 
charges exceed the coca! of other marketing costs incurred in moving the fruit 
from the farm co the wholesale market. This means that 
M M 
KPw > M, O < KP < 1, and O <1 - KP <1. 
w w 
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Hence, for the usual case, ( 1) leads to two conclusions: 
(2a) 7/F < 7/w 
(2b) 7/F>1 provided 7/w>KPw-c- (KPw - M ). 
If, however, farmers receive "red ink" returns, then 
M M 
KPw <M , KP > 1, and 1 - KP < 0. 
w w 
In this " unusual" case, 7/F and 7/w are of opposite sign and which has rhe greater 
absolute value depends upon rhe size of M relative to KPw. 
STATISTICAL APPENDIX 
Certain dara collected in the course of preparing this report are presented here 
for the convenience of readers. This compilation is in rwo pares : ( A ) "Basic 
Dara" used in making rhe monthly price analyses, and ( B ) "Auxiliary Informa­
tion" gathered for ocher pares of the report. 
Parr A includes: 
Tables A-1 to A-7: Honolulu wholesale prices, monthly, 1947-62. 
Tables A-8 to A-14: Honolulu wholesale supply, monthly, 1947-62. 
Parr B includes: 
Tables B-1 and B-2: Sraristical measures for frequency series. 
Tables B-3 co B-6 and Figure B-1: Supplemental data on Honolulu deliveries 
and unloads. 
Table B-7 and Figure B-2: Dara on economic activiry in Hawaii. 
Tables B-8 to B-1 2: Price residuals for regression analysis. 
Dara for Tables A-1 co A-14 and B-3 co B-6 are compiled from, or based upon, 
information assembled and published by the Hawaii Crop and livesrock Reporting 
Service and the Hawai i Federal-Seate Market News Service. Reports issued by 
these rwo governmental agencies may be consulted to obtain ( for these and other 
commodities) additional in formation, revisions, and current data. All the data 
used herei n come from rheir annual reports, enti tled for 1961, respectively : 
Statistics of Hawaiian Agriculture, 1961 and 1961 Honolttl1t Unloads: Fruits, 
Vegetables, Meats, Dairy, cmd Po1tlt·ry Products. Somewhat different rides were 
used in some earlier years. During 1947-51 these data were released annually in 
a single publication instead of in two reports as is done now. 
This evolution in rhe method of publishing the data and change in titles should 
not be confusing. Hence, for the sake of simplicity, all references ( in this appendix 
and in the body of the report ) co those reports is by means of Statistics of Ha­
waiian A gricttlt11re and Honolultt Unloads. 
Certain ad justments are included. Derived .figures (particularly averages and 
percentages) are computed from unrounded data and may, of course, vary some­
what from rhe results indicated by rhe rounded data shown. When percentage 
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distributions ( of monthly supplies, of deliveries by source, etc.) are determined, 
their sums may not total 100.0 percent exactly because of rounding. Similarly, 
5-year averages of monthly supplies rounded to the nearest 1,000 pounds do not 
exactly equal the average (rounded ) of the five annual totals. In these and other 
such cases data for the components are modified slightly to give "accurate" totals. 
(Another researcher might make different "corrections.") 
The general practice is followed of using "O" for a quantity to designate either 
no quantity ( zero ) or an amount less than 5 in the next significant place. For 
example, "O" means any quantity less than 5 ( including zero) where data are 
shown to the nearest 10 units, less than 0.5 where data are in units, less than 0.05 
where data are given to one decimal place, etc. 
There are a few slight discrepancies in data tabulated in different tables. These 
arise primarily for two reasons. In some cases data were rounded differently. 
Some reports give revisions in totals without indicating how monthly data ( or 
other components ) were changed. In such cases the unrevised data are shown as 
sums of the components while revised totals are given in other tables. ( It did not 
appear necessary to iron out all of these minor differences for our purposes.) 
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TABLE A- 1 
Avocados: Honolulu Wholesale Price for No. 1 Gr ade ( cents per pound) , ~ by months , 1947-62 
Year Jan. Feb . Mar . Anr. May June July Aurr. . Sept . Oct . Nov . Dec . Aver~e 
VI 
0 
1947 15.0 
1948 14. 5 
1949 12.6 
1950 12. 4 
1951 12. 5 
1952 12 .8 
1953 12. 5 
1954 12.9 
1955 12. 5 
1956 11. 5 
1957 11.5 
1958 11 .8 
1959 9, 4 
196o 10 .6 
1961 11.0 
1962 9.4 
Ave r@fe 
197- 51 13,4 
1952- 56 12.4 
1957-61 10 .9 
Percent of 
season averases 
1947-51 103 . 3 
1952-56 102 .1 
1957-61 105.0 
1947-61 103 , 5 
For footnotes and 
13.1 
14 .6 
13. 5 
12.4 
12. 5 
12.8 
12. 5 
12. 5 
12. 5 
11. 5 
11 , 4 
11. 5 
9.4 
9 ,7 
10.6 
9.1 
13. 2 
12.4 
10. 5 
101.9 
101.4 
101.7 
101.6 
source 
13. 5 12.0 13.8 14.o 14.o 
14 .6 13. 7 14 .o 13.6 12.9 
12.1 12.6 13.0 13.1 12. 5 
12.4 12.8 12.8 13.0 12.8 
12. 5 12.6 13.0 13.0 13.0 
12. 4 12. 2 12. 8 14. 5 13.4 
12. 5 12. 3 12.2 12. 5 12. 5 
12.8 12.6 12 . 5 12. 5 12. 5 
12.0 9.9 11. 5 12.5 12. 5 
10.0 10. 3 10 .6 11.0 12.0 
9, 2 8. 5 8. 3 9 ,2 11. 5 
11. 5 11. 5 11. 5 11. 5 11. 5 
9.4 9.4 9 ,4 9 , 5 9. 4 
9, 5 9. 4 9.0 9, 3 11 .0 
9. 3 9, 4 10.4 11.0 11 .0 
9.0 9.0 9.0 9. 4 9. 5 
13.0 12. 7 13. 3 13. 3 13.0 
11.9 11. 5 11.9 12.6 12.6 
9.9 9.6 9.7 10 .1 10.9 
100.4 98 . 2 102.7 102 .8 100 . 5 
98 .0 94.o 97. 8 103 . 4 103 . 2 
94. 5 93.2 94. o 97 .6 105 . 2 
97 .6 95 .1 98 . 2 101. 3 103 .0 
sec page following Table A- 14. 
13. 3 
11. 5 
12.9 
12.8 
13.0 
11. 5 
13 .0 
12. 5 
11 .8 
11. 3 
12.0 
11. 5 
9.4 
11 .0 
11.0 
10.6 
12.7 
12.0 
11.0 
97.9 
98 ,6 
106.1 
100 .9 
13. 5 
13 .1 
12. 4 
12. 5 
12. 8 
12.1 
12.8 
12. 2 
11.7 
11. 3 
11 .8 
11. 5 
9, 5 
11 .0 
11 .0 
10.6 
12,9 
12.0 
11 .0 
99 .1 
98 .6 
105.9 
101.2 
13.6 
13. 2 
12. 5 
12.2 
12 .7 
12. 3 
13. 5 
12. 5 
11. 5 
12.1 
11. 5 
9. 9 
9. 3 
11 . 0 
9.8 
10. 5 
12. 8 
12. 4 
10 . 3 
99 .0 
101. 6 
99 . 6 
100.1 
13 . 6 
12. 3 
12. 5 
12. 5 
12.8 
12.0 
13. 4 
12,5 
11. 5 
·12.1 
11. 5 
9.8 
9, 3 
11.0 
9.4 
10.6 
12.7 
12. 3 
10 . 2 
98 . 2 
100.9 
98 . 6 
99 , 2 
12.8 
12. 2 
12.0 
12. 5 
12 .8 
12. 5 
12.7 
12.4 
11. 5 
12.1 
11.5 
9. 4 
9.8 
11.0 
9, 3 
10.6 
12. 5 
12. 2 
10. 2 
96 .0 
100.4 
98 .6 
98 , 3 
13. 5 
13.4 
12. 6 
12.6 
12.8 
12.6 
12.7 
12. 5 
11.8 
11. 3 
10.7 
11.1 
9, 4 
10. 3 
10. 3 
9,8 
12.98 
12.19 
10. 311 
TABLE A-2 
Bananas , Apple: Honolulu Wholesal e Price of' Generally Good Quality (cent s per pound),!!:/ by months, 1947-62 
Year Jan. Feb. Mar. Mr. Ma.v June Jul.v Awz . Sent . Oct. Nov. Dec. Avera.ere 
1947 7. 8 7.8 7. 8 8.o 7.9 8.o 7,7 7,5 7,5 6.6 6.1 6.4 7.4 
1948 6.4 6. 5 6.9 7,0 6.9 6. 5 6.4 6.1 6.o 6.1 6.5 6.7 6.5 
1949 
1950 
1951 
6.8 
7.0 
7,7 
7.0 
7. 5 
7. 9 
7.5 
7. 8 
8.o 
7. 6 
7.7 
8.o 
7. 6 
7,7 
8.o 
7.9 
7. 5 
8.o 
8.o 
7.4 
7. 8 
8.o 
6.8 
7. 6 
7. 8 
6 .5 
7.0 
7, 5 
6.6 
6.2 
7,1 
6. 5 
6.4 
7.0 
6.9 
6.5 
7, 5 
7. 2 
7,lf 
1952 
1953 
1954 
1955 
1956 
7. 5 
5.9 
6. 5 
6. 5 
7.0 
7, 5 
6. 5 
6. 7 
6. 5 
7.1 
7.7 
6.8 
7, 5 
6. 5 
7.5 
7.7 
6.7 
7. 5 
6.7 
7. 5 
7. 5 
6.4 
7, 5 
6.8 
7,7 
7, 5 
6.2 
7.5 
7. 0 
7,7 
7. 3 
5.8 
7,5 
7.0 
7. 9 
6.o 
5.5 
7,3 
7.0 
7.2 
4. 6 
5,3 
6.8 
7.0 
6 .9 
4.5 
4. 9 
6. 5 
7.0 
6.9 
5.1 
5.5 
6. 3 
6.8 
6.9 
5. 5 
6.1 
6.4 
6.7 
6.4 
6.5 
6.o 
7.0 
6.8 
7. 2 
1957 
1958 
1959 
1960 
1961 
1962 
6.1 
6.2 
7, 5 
8.5 
7,9 
7.9 
6.6 
6.8 
7. 6 
8. 5 
7.9 
7, 9 
6.9 
6.9 
8. 3 
8.5 
8. 2 
8.8 
6.9 
7, 3 
8. 5 
8. 5 
8. 3 
8.9 
7. 5 
7, 5 
8.5 
8. 5 
8.6 
9.0 
7.2 
7, 5 
8. 5 
8.1 
9.0 
8.9 
6.o 
7, 5 
8, 5 
7,9 
8.8 
9.0 
5.8 
7,7 
8.5 
8.o 
7, 5 
8.9 
5.6 
7, 5 
8.5 
7,1 
6 .9 
8 .9 
5. 5 
7.5 
8. 5 
7.1 
7.0 
8.8 
5.9 
7,5 
8.6 
7.1 
6.9 
8.5 
5.9 
7,5 
8.6 
7.5 
6.8 
8. 5 
6. 3 
7, 3 
8. 3 
7,9 
7, 8 
8.7 
Average 
1947-51 
1952-56 
1957-61 
7.1. 
6.7 
7.2 
7.3 
6.9 
7, 5 
7. 6 
7. 2 
7. 8 
7,7 
7,2 
7, 9 
7.6 
7,2 
8.1 
7.6 
7.2 
8.1 
7, 5 
7.1 
7,7 
7,2 
6.6 
7, 5 
7.0 
6.1 
7,1 
6.6 
6.o 
7,1 
6. 5 
6.1 
7. 2 
6.7 
6. 2 
7,3 
7. 20 
6.70 
7. 54 
Percent of 
season averages 
1947-51 
1952- 56 
1957-61 
99.2 
99 ,7 
96 .0 
102 .0 
102.3 
99 . 2 
105.6 
107.4 
102 .9 
106.4 
107.7 
104.7 
105 .8 
107 .1 
107.7 
105.3 
107.1 
106.9 
103 .6 
105 .9 
102.6 
100.0 
98 . 5 
99.4 
96 .7 
91.3 
94 .4 
91. 7 
88 .9 
94.4 
90 .6 
91.3 
95.5 
93 .1 
92 .8 
96,3 
1947-61 98 .3 101. 2 105.3 106 .3 106 .9 106 .4 104. o 99 , 3 94.l 91 ,'( 92 .4 94.1 
For footnotes and source see page following Table A-14. 
TABLE A-3 
Bananas, Bluefields : Honolulu Wholesale Price of Generally Good Quality (cents per pound ),~ 
by months, 1947-62 
Year 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956V, 
N 
1957 
1958 
1959 
196o 
1961 
1962 
Averap,e 
1947-51 
1952-56 
1957-61 
Percent of 
season aver!!fjes 
1947-51 
1952-56 
1957-61 
1947-61 
Jan. 
7.8 
7.1 
7.3 
7,8 
8.6 
8.6 
8.o 
8.5 
8.6 
9.0 
9,0 
9.1 
9,9 
11.0 
10.9 
9.0 
7,7 
8.5 
10.0 
94.6 
97 .8 
99 .6 
97 , 3 
For footnotes and 
Feb. 
7.8 
7.3 
7.8 
8.6 
8.9 
8.8 
8.5 
8,7 
8.8 
9,1 
9.0 
9,5 
10.4 
11.0 
11.0 
9.0 
8.1 
8.8 
10.2 
99 .0 
100.5 
101.6 
100.4 
source 
Mar. 
7.8 
7.7 
8.5 
9,5 
9.1 
9.1 
8.8 
9,5 
9.5 
9,5 
9,0 
9,5 
11.0 
11.0 
11.0 
10.5 
8.5 
9,3 
10.3 
104.4 
106.3 
102.8 
104.5 
Anr. 
8.o 
8.1 
9.0 
9.5 
9.2 
9,5 
8.7 
9,5 
9,5 
9,5 
9,0 
9,7 
11.0 
11.0 
11.0 
10.5 
8.8 
9,3 
10.3 
107.4 
107.0 
103.2 
105.9 
Mav 
7.9 
8.1 
10.0 
9. 5 
9.2 
9.1 
8.5 
9,5 
9,5 
9,5 
9,6 
9,9 
11.0 
11.0 
11.0 
10.5 
8.9 
9.2 
10.5 
109.6 
105.6 
104.7 
1o6.6 
June 
8.o 
8.3 
10.1 
9.2 
9.3 
9.1 
8.5 
9,5 
9, 5 
9, 5 
9.5 
9,9 
11.0 
11.0 
11.0 
10.5 
9.0 
9.2 
10.5 
110.0 
105.6 
104.6 
106.7 
Julv 
7.7 
7,7 
10.3 
8.8 
9.3 
9.0 
8.2 
9.5 
9, 5 
9.5 
9,5 
10.0 
11.0 
11.0 
11.0 
10.5 
8.8 
9,1 
10.5 
107.4 
104.7 
104.7 
105.6 
see page folloWing Table A-14. 
Awz. 
7.5 
7,2 
9,8 
7,7 
9.1 
8.2 
7.5 
9,4 
9,5 
9,5 
9.4 
10.3 
11.0 
11.0 
8.8 
10.5 
8.3 
8.8 
10.1 
101.2 
101.3 
100.8 
101.1 
Sent. 
7.5 
6.2 
9, 5 
7.7 
8.1 
6. 5 
7.3 
8.9 
9.2 
9.2 
8.6 
10.5 
11.0 
9,3 
8.6 
9.2 
7,8 
8.2 
9,6 
95,6 
94.1 
95,8 
95,2 
Oct. 
6.6 
6.4 
8.2 
7,8 
7.4 
5.8 
6.7 
8,5 
9.0 
9.0 
8.5 
10.5 
10.2 
8.8 
8.5 
9,5 
7,3 
7,8 
9,3 
89 . 2 
89 .3 
92.8 
90.4 
Nov. 
6.1 
7,0 
8.o 
7,7 
7.5 
6.3 
7,5 
8.4 
9.0 
9.0 
8.2 
10.5 
11.0 
8.7 
8.6 
9.4 
7,3 
8.o 
9.4 
89,0 
92.1 
93,8 
91.7 
Dec. 
6.4 
7,3 
8.o 
8.5 
7.6 
7.3 
8.2 
8.5 
8.8 
9,0 
8.5 
10.5 
11.0 
9.0 
8.9 
9,2 
7.6 
8.4 
9.6 
92.6 
95,7 
95,6 
94.6 
Averru1.e 
7.4 
7.4 
8.9 
8.5 
8.6 
8.1 
8.o 
9,0 
9. 2 
9,3 
9,0 
10.0 
10.8 
10.3 
10.0 
9,9 
8.15 
8,73 
10.02 
TABLE A- 4 
Bananas , Chinese : Honolulu ~~olesale Pri ce of Generally Good Quality (cents per pound), !'Y 
by months , 1947-62 
Year Jan. Feb . Mar. Aor . Jviav June Julv A11 cr , Sent . Oct. Nov. Dec. AveralZ.e 
1947 
1948 
191•9 
1950 
1951 
7. 8 
5. 3 
6. 5 
6. 4 
7.0 
7.8 
5. 6 
6.8 
--
7. 5 
7.8 
6. 5 
7,1 
7. 2 
7. 5 
8.o 
6.5 
7.1 
7; 5 
7. 5 
7,9 
6.5 
7, 5 
7. 5 
7, 3 
8.0 
6.0 
7,9 
7. 5 
7. 3 
7,7 
5. 6 
8.0 
7,1 
7. 3 
7,5 
5. 11 
7. 7 
6. 3 
7. 2 
7, 5 
5. 2 
7.4 
6. 3 
6.8 
6.6 
5. 2 
7.0 
6. 5 
6.o 
6.1 
5. 5 
6. 5 
6.1 
6.o 
6.4 
5. 8 
6.8 
5.9 
6. 5 
7. 11 
5. 8 
7. 2 
6. 2 
7.0 
1952 
1953 
1954 
1955 
1956 
6. 6 
5,9 
6.6 
6.6 
'( .o 
6. 4 
6. 4 
7.0 
6.6 
7, 5 
6. 5 
7.0 
7.8 
6. 7 
7,9 
6. 6 
7.0 
7.8 
6.8 
7,9 
6. 5 
6. 7 
7. 8 
6.8 
8.o 
6. 5 
6. 2 
7.8 
6.8 
s .o 
6. 4 
5. 8 
7. 8 
6.8 
8. o 
5.4 
5.6 
7. 5 
7.lr 
7. 3 
4.8 
5. 5 
6.9 
7, 4 
6. 5 
4. 6 
5. 4 
6.8 
7.lr 
6 .2 
5.0 
5.4 
6. 4 
7. 0 
6.o 
5. 6 
5. 8 
6. 5 
6.7 
5,7 
5.9 
6.1 
7. 2 
6.9 
7. 2 
1957 
1958 
1959 
1960 
1961 
1962 
5.6 
5.7 
7, 5 
"( .6 
"(. 6 
7,9 
5.6 
6.8 
7. 7 
8. 5 
7,6 
7,8 
5.9 
6.9 
8. 3 
8. ) 
7,9 
8.9 
6. 2 
7.8 
8.9 
8. lr 
7,9 
G.9 
7, 5 
7,9 
8. 5 
8.4 
8.6 
9.0 
7.1 
7,9 
9 ,0 
8.1 
8.9 
D. 9 
5.9 
s .o 
e .9 
7,9 
8. 7 
9.0 
5.8 
8.o 
8. 2 
8.o 
7, 5 
8.9 
5. 5 
8.o 
7.0 
7,1 
6 .9 
8. 7 
5.0 
7,8 
7,0 
7.1 
7, 0 
8 . 2 
5. 2 
·(. 5 
7. 0 
7,1 
6.8 
8.1 
5, 2 
7, 5 
7.0 
7. 2 
6. 8 
8.1 
5,9 
7. 5 
7,9 
7.8 
7, 7 
8. 5 
Aver~e 
19 n- 51 
1952- 56 
1957-61 
6.6 
6. 5 
6.8 
6.9 
6.8 
7, 2 
7, 2 
7. 2 
7, 5 
"( . 3 
7, 2 
1.8 
7. 3 
T,2 
8. 2 
7, 3 
7.2 
8.2 
7.1 
7,0 
7.9 
6.8 
6.6 
7, 5 
6. 6 
6. 2 
6.9 
6. 3 
6.1 
6.8 
6 .o 
6.o 
6.7 
6. 3 
6.1 
6. 7 
6. 83 
6.66 
7, 36 
Percent of 
season aver~es 
19!,7- 61 
1952- 56 
1957-61 
1947-61 
98 . 3 
98 , 3 
92 . 4 
96 . J 
82.5 
101.9 
98 . 4 
94 , 3 
107 . 6 
107 .9 
101.9 
105 .8 
109 .0 
108. 5 
106 . 6 
107 .9 
109. 4 
107 .6 
111.2 
109.4 
109 . 4 
106.1 
111. 5 
109 .0 
J.06 . 4 
J.O!r . 6 
107.1 
106 .1 
101 . 6 
99 .8 
102.0 
101.1 
98 .9 
93 . 4 
93 .8 
95 . 4 
93 , 3 
91. 3 
92 .2 
92 . 3 
90 .0 
89 .6 
91. 3 
90 . 3 
93 . 6 
91.0 
91. 6 
92 .1 
Fo r footno tes und r.ource see page f olloWing Table A-14 . 
TABLE A-5 
Papayas: &>nolulu Wholesale Price for No . 1 Grade (cents per pound),!!/ by months, 1947-62 
Year Jan . Feb. Mar. An r. Mav June Julv Aua, Sent . Oct. Nov. Dec. Avera,,,e 
1947 6.3 6.6 6.8 6.8 6.9 7.0 6.4 7.0 7.0 6.9 6.7 6.9 6.8 
1948 6.1 6.4 6.4 3.7 3.6 3.8 2.9 4.9 6.2 5.7 5.7 5.9 5.1 
1949 5.8 5.9 6.4 6.9 7.0 7.0 7. 0 7.0 7.1 7. 8 8.o 8.o 7. 0 
1950 7.3 7. 0 7.0 7.0 7.0 6.1 4. 3 3.8 3.5 3.4 2.9 3.0 5. 2 
1951 2.7 2.5 2.8 6.7 6.4 6.5 6.7 7.8 8.8 9.2 9.4 9.8 6.6 
1952 9,8 9.8 9, 5 9 ,0 8. 6- 6.7 4.6 6.0 6.9 7, 8 6. 5 6.1 7.6 
1953 
1954 
6. 2 
7.8 
6.4 
8,8 
7,5 
8. 5 
7,4 
8,5 
4.1 
6.6 
3,2 
4.4 
3,9 
4. 5 
5,5 
5.9 
6.4 
7.0 
7. 5 
7.7 
7. 3 
6.o 
7. 6 
6. 5 
6.1 
6.8 
1955 6.9 6. 5 7, 6 9.0 8.6 8. 5 8. 2 8. 5 8.5 8, 5 8.1 7.1 8.0 
1956 7,9 8. 6 8. 5 8.5 8. 5 8. 5 8.5 8. 5 8. 5 8.o 6.8 6.9 8.1 
1957 7.1 8, 5 9,5 8.6 5.4 4. 5 4,7 5.7 6.6 7, 5 5,7 6.4 6.7 
1958 7, 5 7, 2 6.5 8.1 7,9 5.8 5. 2 6.o 8.4 8. 2 7.1 6.9 7.1 
1959 6.7 6.5 8.o 9,3 8.8 6. 2 6.o 7,0 7. 6 7,9 8.1 9. 2 7,6 
196o 10. 3 10.9 11.0 10.9 10.8 8. 2 7,9 8.2 8.7 8.7 8.0 7,9 9.3 
1961 8.7 9.0 8.9 8.4 6. 5 6.3 5,5 6.2 7, 6 7,7 7, 9 7. 8 7,5 
1962 7,9 8.4 9.1 9,1 7,8 6.8 7, 8 7,9 7,9 7,7 7.1 7,1 7.9 
Averafe 
19 7-51 5,6 5.6 5.8 6.2 6.1 6.1 5.4 6.1 6.5 6.6 6. 5 6.7 6.14 
1952- 56 
1957-61 
7,7 
8.o 
8.o 
8.4 
8.3 
8.7 
8.4 
9.0 
7,2 
7, 9 
6. 2 
6. 2 
5,9 
5.8 
6.8 
6.6 
7.4 
7,7 
7,9 
8.o 
6.9 
7,3 
6.8 
7,6 
7, 34 
7,64 
Percent of 
season aver!!fjeS 
1947-51 91.9 92.6 95 ,9 101.4 100.7 99.1 89 .0 99 ,4 106.3 107,6 106.6 109.5 
1952-56 105.2 109.3 113.4 115.6 99 . 2 85 . 3 81.0 93 ,8 101 .7 107,7 94 .6 93 . 2 
1957-61 105 . 5 110 . 2 115.0 118.6 103 . 2 81.2 76.7 86 .7 101 .7 104 .8 96 .4 100.0 
1947-61 100.9 104.o 108.1 111.9 101.0 88 ,5 82 ,3 93 , 3 103.2 106.7 99 . 2 100 .9 
For footnotes and source see page following Table A-14. 
--
-- -- -- --
-- -- --
-- -- --
-- -- -- -- --
--
-- -- --
-- --
-- -- --
-- -- --
-- -- --
-- -- --
--
-- -- -- --
-- --
--
-- -- --
--
--
-- -- --
TABLE A-6 
Tangerines: Honolulu Wholesale Price for Generally Good Quality (cents per pound),:!Y 
by m:,nths, 1947-62 
Oct.-Mar.Year Apr, averAaeMar.Feb.Jan.Dec.Nov.Oct.bellinnina Sent. 
12.511.8 16.523.71947 17,723.0 16. 51948 10.48.813.51949 19.9 20.220.8 19.8 1950 13.811. 319.8 1951 
16.514.o22 .0 13,5 24.o 17.0 1952 
16.314.o 16. 5 
20 ,0 
24 .o 24.1 13.81953 
18.9 25 .0 17,4 18.0 18. 5 19. 8 
1955 
27,51954 
12.0 12.2 13. 311. 822 . 5 
21.021.0 25 . 3 24. 8 21.0VI 29 .0 29.01956 
VI 
14.o11.0 11. 7 
1958 
24. 6 8.9 21.5 9.625 .0 1957 17,024 .o 24 . o 18.0 22 .7 10.7 
12.l14.o 
1960 
10.022.8 12.2 9,7 13.325 .01959 
16.421.8 25 .0 25 .0 8.4 15.0 
1961 
20 . 5 26.5 
14. 8 
1962 
20 .9 25 .0 14.0 15,916.9 9, 5 36,5 31.6 
11.0 11.823 .4 
Average 
14.86 
1952- 56 
22 . 2 18.6 13.61947-51 
18 .0820 . 5 16 .6 16 .717 ,9 25 . 2 23 .0 
14.4217 , 2 19 .6 
Percent of 
26 .4 18.8 13.29.6 1957-61 
season average s 
150.0 125,7 91.9 
1952-56 
1947-51 
113.3 
1957-61 
127 .1 98,9139. 2 91. 7 9'2. 3 
136.1 
1947-61 
183,4 66 .7 119.4130.6 91. 7199.7 
124,7105.8127.8 85.8 91. 7157. 5 
For footnotes and source see page following Table A-14. 
-- --
-- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- --
-- --
-- -- -- -- -- --
-- --
-- -- --
-- -- -- --
-- -- -- --
--
-- --
--
-- --
TABLE A-7 
Watermelons : Honolulu Wholesale Pri ce for Generally Good Quality ( cents per pound), fY 
by months, 1947-<i2 
Year Jan. Feb . Mar . tmr . May June Julv Awz , Sept, Oct. Nov. Dec. 
Apr.-Nov. 
aver=e 
1947 
1948 
1949 
1950 
1951 
20 .0 
20 .0 
20 .0 18. 5 
30 .0 
18.0 
19. 6 
13.0 
22 ,7 
18.3 
11.0 
13, 5 
15.0 
14 .1 
14 . 6 
8,7 
8. 5 
13 ,7 
12.8 
10 . 3 
9.9 
7,2 
10 .0 
15 . 5 
9.8 
11.l 
6. 7 
6.4 
15.2 
10. 2 
14.o 
7, 6 
6.8 
14. 2 
16.1 
13.0 
7,7 
6.o 
16. 5 
13.1 
8. 2 
8. 2 
7, 5 
20 . 0 
14.o 
10.9 
7,5 
15.9 
13. 2 
11. 9 
9.0 
9, 3 
Vl 
0\ 
1952 
1953 
1954 
195 5 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
25 .0 21. 5 
19.0 
18 .0 
19 . 6 
24 .o 
21. 3 
19.0 
21.0 
16 . 2 
17. 5 
16.9 
23 , 5 
18.4 
16.3 
18.9 
18.4 
23 .0 
14 .7 
11.9 
14.1 
13.0 
14. o 
14. 6 
10. 2 
14. 5 
15.2 
15,9 
18.7 
8. 2 
8. 2 
8. 7 
10.7 
10. 3 
9.0 
9. 3 
9. 6 
15.0 
11.1 
11.8 
6.2 
7, 2 
8.4 
6. 6 
8.9 
9,0 
8. 2 
9, 5 
8. 2 
11. 7 
9,8 
8. 4 
7. 8 
8.9 
5,7 
9, 5 
9.8 
8.1 
9. 9 
9. 4 
11. 6 
8. 5 
6.9 
7. 5 
8. 2 
5,4 
9, 5 
9,1 
9,5 
10 .0 
9, 5 
9,8 
8.9 
7, 0 
7,4 
8.9 
6. 2 
9, 5 
8. 5 
11.0 
10. 3 
10. 2 
9.0 
7,0 
9,8 
8, 5 
7,5 
13.0 
11. 0 
10. 5 
9.0 
15.0 
8.5 
13 .0 
9,9 
9,5 
10.4 
9.0 
10.3 
11. 9 
10.9 
11.8 
12. 2 
12.4 
14.1 
Aver~e 
197-51 
1952- 56 
1957-61 
Percent of &2r,-
20 .00 
25 .00 
18, 50 
20 . 25 
24 .00 
18.8o 
21 . 43 
16 . 30 
17,90 
19.10 
16.10 
13. 54 
14.08 
11.92 
9.22 
10 .80 
10.04 
7,46 
9,32 
9,90 
8.06 
9,76 
10. 76 
7,50 
9, 58 
11 . 40 
7,80 
10.00 
10 . 70 
8. 20 
11. 50 
13.10 
11.75 
13.00 
11.80 
9. 8o 
11. 83 
Nov, aver~es 
1947-51 
1952- 56 
1957-61 
1947-61 
203 .4 
191.8 
181.1 
192.4 
137 ,3 
182,7 
161. 5 
163 .1 
136.4 
138 . 2 
119. 0 
130 ,9 
101.0 
94 .1 
91.3 
95 ,7 
85 .1 
76.1 
78.8 
80 . 3 
83 ,9 
82 . 2 
82 . 5 
82 .8 
91.2 
76 . 5 
81. 0 
83 . 4 
96 .6 
79.6 
84 . 5 
87.2 
90 .7 
83 .7 
97 . 2 
90 .4 
111.0 
119. 9 
109 .9 
114.1 
For footnotes and source see page f olloWi.ng Table A-14. 
TABLE A-8 
Avocados: Honolulu Wholesale Supply (1, 000 pounds),:!v by months, 1947-62 
Year Jan. Feb. Ma r. Anr. Mav June Julv Auit.. Sept, Oct. Nov. Dec. Total 
1947 
1948 
1949 
1950 
1951 
81 
71 
55 
52 
69 
53 
66 
81 
73 
59 
89 
79 
83 
61 
97 
56 
64 
51 
61 
79 
22 
6o 
30 
64 
46 
28 
22 
17 
51 
38 
42 
41 
36 
44 
28 
35 
37 
63 
54 
61 
44 
8o 
57 
59 
54 
77 
94 
59 
60 
77 
49 
94 
77 
72 
70 
65 
57 
45 
56 
70 
641 
765 
654 
707 
748 
1952 
1953 
1954 
1955 
1956 
63 
67 
57 
60 
48 
78 
74 
65 
85 
89 
66 
86 
66 
125 
83 
78 
91 
8o 
100 
81 
46 
67 
49 
80 
78 
32 
47 
30 
39 
62 
52 
33 
36 
26 
49 
49 
40 
39 
48 
52 
44 
30 
66 
52 
47 
63 
37 
53 
68 
55 
61 
64 
53 
74 
39 
55 
45 
47 
25 
47 
687 
681 
641 
782 
730 
1957 
1958 
1959 
1960 
1961 
1962 
Aver~lr197-51 
1952-56 
1957-61 
61 
54 
36 
55 
47 
66 
65 . 6 
59 ,0 
50.6 
63 
47 
55 
82 
71 
65 
66.4 
78.2 
63.6 
71 
64 
90 
74 
61 
68 
81.8 
85.2 
72.0 
89 
71 
53 
76 
55 
59 
62 . 2 
86 .o 
68 .8 
91 
49 
35 
56 
57 
61 
44.4 
64 .o 
57 ,6 
38 
29 
31 
34 
45 
36 
31.2 
42.0 
35.4 
40 
35 
34 
18 
34 
38 
38.2 
39.2 
32.2 
27 
18 
41 
15 
46 
37 
50,0 
45.6 
29.4 
4o 
48 
57 
22 
47 
44 
58.8 
47.8 
42.8 
52 
44 
69 
43 
71 
72 
73,4 
55.2 
55.8 
52 
70 
58 
62 
67 
43 
72,4 
58.2 
61.8 
48 
57 
52 
46 
43 
37 
58.6 
43.8 
49.2 
672 
586 
611 
583 
644 
626 
703. 0 
704. 2 
619.2 
Percent of 
season totals 
1947-51 
1952- 56 
1957-61 
1947-61 
9. 3 
8.4 
8. 2 
8.6 
9, 5 
11.1 
10. 3 
10.3 
11.6 
12.1 
11.6 
11.8 
8.9 
12.2 
11.1 
10.7 
6.3 
9.1 
9.3 
8.2 
4,5 
5,9 
5,7 
5,4 
5.4 
5.6 
5.2 
5.4 
7,1 
6.5 
4.8 
6.1 
8.4 
6.8 
6.9 
7,4 
10.4 
7. 8 
9.0 
9.1 
10.3 
8.3 
10.0 
9.5 
8. 3 
6.2 
7.9 
7.5 
For footnotes and source see page folloWing Table A-14. 
Bananas: Honolulu Wholesale 
TABLE A-9 
Supply (1,000 pounds),:!Y by months, 1947-62 
Vl 
00 
Year 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
Aver~e 
197-51 
1952-56 
1957-61 
Percent of 
season total s 
1947-51 
1952-56 
1957-61 
1947-61 
Jan. 
732 
659 
510 
511 
415 
484 
550 
485 
556 
533 
579 
527 
561 
356 
569 
749 
565 .4 
521. 6 
518 .4 
8.5 
8.2 
7. 8 
8. 2 
Feb. 
693 
669 
390 
367 
487 
484 
554 
465 
515 
502 
555 
478 
497 
364 
530 
451 
521.2 
504 .o 
484.8 
7,9 
7,9 
7.3 
7.7 
Mar. 
703 
724 
345 
429 
448 
475 
562 
467 
532 
465 
523 
496 
499 
375 
583 
460 
529.8 
500 .2 
495,2 
8.o 
7.9 
7,4 
7.8 
Anr. 
699 
708 
324 
374 
450 
467 
547 
452 
497 
43 5 
503 
460 
483 
346 
468 
443 
511 .0 
479.6 
452.0 
7,7 
7,5 
6.8 
7,3 
Mav 
707 
718 
352 
420 
423 
467 
564 
423 
505 
442 
501 
458 
504 
420 
526 
489 
524. 0 
48o.2 
481.8 
7,9 
7.6 
7.3 
7.6 
June 
700 
742 
403 
389 
426 
491 
582 
445 
460 
467 
508 
479 
497 
418 
595 
449 
532 .0 
489.0 
499.4 
8.o 
7,7 
7.5 
7.7 
Julv 
734 
736 
4C3 
485 
419 
530 
592 
459 
504 
515 
535 
501 
538 
478 
689 
559 
555,4 
520.0 
548.2 
8.4 
8.2 
8. 3 
8,3 
Ana. 
743 
731 
486 
487 
488 
578 
614 
517 
544 
562 
563 
527 
623 
638 
732 
591 
587.0 
563 .0 
616.6 
8.8 
8.9 
9.3 
9,0 
Sent. 
776 
752 
474 
409 
506 
620 
605 
516 
554 
566 
584 
562 
602 
670 
8o6 
608 
583.4 
572.2 
644.8 
8.8 
9.0 
9, 7 
9,2 
Oct. 
778 
738 
576 
482 
515 
638 
588 
541 
587 
634 
568 
572 
612 
758 
870 
708 
617, 8 
597.6 
676.0 
9. 3 
9.4 
10.2 
9.6 
Nov. 
755 
731 
517 
358 
482 
601 
543 
543 
578 
613 
550 
550 
606 
697 
734 
612 
568.6 
575.6 
627 .4 
8.6 
9,1 
9.4 
9.0 
Dec. 
754 
685 
485 
330 
430 
544 
510 
529 
545 
592 
518 
533 
604 
651 
668 
616 
536,8 
544,o 
594.8 
8.1 
8.6 
9.0 
8.6 
Total 
8,774 
8,593 
5,265 
5,041 
5,489 
6,379
6,811 
5,842 
6,377 
6,326 
6,487 
6,143 
6,626 
6,171 
7,770 
6,735 
6,632.4 
6, 347.0 
6,639.4 
For footnotes and source see page following Table A-14. 
TABLE A-10 
Papayas: Honolulu Wholesale Supply (1,000 pounds),E/ by months, 1947-62 
Year Jan. Feb. Mar. Anr, Mav June July A11a. Sent. Oct . Nov. Dec. Total 
1947 
1948 
1949 
1950 
1951 
325 
44o 
476 
500 
750 
375 
410 
428 
450 
675 
306 
682 
452 
452 
650 
267 
624 
425 
400 
500 
38o 
530 
475 
6oo 
403 
501 
643 
501 
625 
406 
685 
528 
453 
650 
418 
410 
425 
4oo 
700 
326 
450 
470 
375 
650 
265 
505 
570 
370 
Boo 
340 
445 
575 
375 
775 
316 
390 
504 
380 
6oo 
302 
5,039 
6,401 
5,110 
7,202 
5,351 
1952 
1953 
1954 
1955 
1956 
290 
602 
629 
722 
573 
290 
566 
581 
686 
553 
326 
589 
646 
564 
604 
354 
639 
650 
581 
638 
449 
905 
717 
723 
669 
560 
850 
704 
698 
636 
568 
8o9 
765 
705 
588 
599 
6o3 
432 
507 
698 
591 
601 
570 
503 
664 
598 
745 
529 
488 
903 
653 
742 
677 
821 
826 
563 
642 
589 
786 
750 
5,841 
8,293 
7,489 
7,784 
8,102 
1957 
1958 
1959 
1960 
1961 
1962 
776 
862 
937 
494 
726 
947 
658 
906 
823 
688 
676 
582 
757 
938 
700 
608 
848 
476 
996 
747 
718 
635 
982 
681 
1,028 
936 
1,028 
921 
1,158 
1,119 
1,053 
1,271 
1,226 
996 
978 
892 
1,056 
1,136 
1,144 
751 
1,034 
850 
938 
887 
1,026 
731 
818 
734 
820 
914 
914 
794 
949 
640 
981 
1,100 
1,016 
1,057 
955 
967 
1,032 
1,009 
944 
900 
1,045 
781 
770 
1,036 
694 
820 
995 
589 
10,865 
11,742 
11,170 
9,395
11,164 
9,258 
Aver~e 
197-51 
1952-56 
1957-61 
498.2 
563.2 
759.0 
467.6 
535.2 
750.2 
508.4 443.2 477.6 535 . 2 546.8 
545 .8 572.4 692.6 689 . 6 687 .0 
770.2 815.6 1,014.2 1,104.8 1,024.2 
452.2 442.0 517. 0 
567. 8 585 .8 652 . 6 
88o.o 878 . 2 1,021.8 
497.2 
743.8 
986.0 
435.2 
666 .o 
863 .0 
5,820.6 
7,501.8 
10,867.2 
Percent of 
season totals 
1947-51 
1952-5E 
1957-61 
1947-61 
8.6 
7.5 
7.0 
7.7 
8.o 
7.1 
6.9 
7, 3 
8.7 
7.3 
7.1 
7.7 
7. 6 
7. 6 
7. 5 
7.6 
8.2 
9.2 
9.3 
8.9 
9.2 
9.2 
10.2 
9.5 
9.4 
9.2 
9.4 
9.3 
7.8 
7.6 
8.1 
7. 9 
7.6 
7,8 
8.1 
7. 8 
8.9 
8.7 
9.4 
9.0 
8.5 
9.9 
9,1 
9.2 
7.5 
8. 9 
7.9 
8.1 
For footnotes and source see page folloWing Table A-14. 
TABLE A-11 
Tangerines: Honolulu Wholesale Supply (1,000 pounds),E/ by months, 1947-62 
Season beginnimi: 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
196o 
1961 
1962 
Average 
1947-51 
1952-56 
1957-61 
Pe rcent of 
season t otals 
Earlier Oct . Nov . Dec . Jan . Feb . Mar . An r. Late r Total 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
11 
0 
3 
0 
15 
7 
0 
o. 4 
5.8 
0 
8 
0 
6 
6 
3 
4 
4 
27 
1 
6 
9 
6 
75 
10 
49 
118 
4.6 
8. 4 
29 .8 
1.4 
4 
53 
72 
46 
69 
59 
67 
72 
57 
18 
81 
99 
168 
205 
243 
166 
48.8 
54,6 
159.2 
14.4 
154 
243 
143 
132 
161 
168 
145 
167 
182 
144 
259 
205 
264 
204 
220 
217 
166 .6 
161 . 2 
230 . 4 
49.0 
92 
40 
50 
84 
56 
75 
88 
85 
134 
126 
115 
84 
133 
79 
150 
64.4 
101.6 
112. 2 
18.9 
70 
1 
20 
62 
26 
78 
50 
65 
65 
90 
51 
64 
37 
56 
38 
35 .8 
69 .6 
49. 2 
10 . 5 
14 
7 
13 
27 
16 
15 
39 
12 
25 
34 
6 
30 
25 
58 
24 
15.4 
25 .0 
28 .6 
4. 5 
5 
0 
0 
7 
2 
2 
10 
1 
8 
16 
4 
10 
3 
5 
5 
2.8 
7.4 
5. 4 
o.8 
l 
0 
6 
0 
1 
0 
12 
3 
7 
4 
1 
2 
1 
0 
1 
1.6 
5. 2 
1.0 
0. 5 
348 
344 
310 
364 
334 
401 
41 5 
434 
479 
438 
537 
500 
·709 
617 
745 
340 .o 
433 . 4 
621. 6 
100 ,0 1947-51 
1952-56 0.1 1. 9 12.6 37 . 2 23 . 4 16.1 5.8 1. 7 1. 2 100.0 
1957-61 0,9 4.8 25 ,6 37 .1 18 .0 7.9 4. 6 0.9 0. 2 100 .0 
1947-61 0, 3 2. 7 17,5 41.1 20 .1 11. 5 5.1 1.1 o. 6 100.0 
For footnotes and source see page following Table A-14. 
'£ABLE A-12 
Oranges: Honolulu Wholesale Supply (1, 000 pounds),!>/ by months, 1947-62 
TotalAnu. Dec . Nov.Sent. Oct.JulyAnr. Mav JuneMar .Feb . Jan .Year 
1,4021,273 13,0959219881,1472362,498 264 1,431 1,323 7798331947 12,074134 1,80946 149 
762 
666 1,2651,1482, 022 1,224 1,1781,3011948 1,132 6881,004 8,297 787 286 320 
330
1,018 554 534Bo66808581949 1,143 9,450660 746 657 
816 
851 737876 895 9398987181950 1,246 11,196620 749811 1,044 6131,000 1,492 Boo 9281,0771951 
1,248644 211 8,839701454 5306371,069 6309409821952 793 9,744870 990787 555869946 1,027 357 7091,045674 9151953 488 9,5221,096 743842 7256o9886 1,163 539887 5711954 973 9,346 4o6 904 467 1,005 386630823 1,391 5651,214 9865691955 634 1,277 9,552403 5055911,100 758 5961,223940632 8931956 
0\ 
...... 682645 1,059 9,535669 455 
692
1,290 723 590624 1,236 9276351.957 8,496232 833663516 
314 
1,042 2941,241 439708 8771958 959 494 8,835910 789464640 927 5351,720 536921 5851959 876267 7,475286287 501 5581,123822 335748 897 7751960 768318 7, 534 
6,278 
477814 450 477300487966 Bo96851961 983 364 97012 198 363530866402 Bo9820 369 5751962 
Averase 10,822.4 670 ,2 634 .8 1, 277.4816 .4 671 .6 1,261.0 737 ,6 736.61, 092 .01,211.0754,4 953.41947-51 9,400.6682.2 522.0 1,123.2570.2565 ,8 585.2940,4 643.4990 . 2 1,036.4 728.2 1,013.41952-56 865.0 8,375.0656 ,4 398.6447.0 526.2 592.0 
Percent of 
season totals 
811.6 457.0923 . 2 1,164.o782.0752.01957-61 
11.86.2 5,96.26.8 6.8 7,510 .111.2 11. 77.0 8.8 1947-51 11.96.1 5.66.2 6.8 6.o 7.3 
6,3 
10.011.07,8 10.8 10.51952-56 4.8 10.3 7,87,15, 5 5.3 11.0 13 ,9 9,79,0 9,3 1957-61 11.36.2 6.6 7.1 5.56.4 6.3 10.510.9 11. 77,9 9,61947-61 
For footnotes and source see page following Table A-14. 
TABLE A-13 
Watennelons: Honolulu Wholesale Supply (1, 000 pounds),!Y by months, 1947-62 
0\ 
1-..l 
Year Jan . Feb . Mar . Apr . May June July Aug . Sept. Oct. Nov. Dec. Total 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
Average 
1947-51 
1952- 56 
1957-61 
Percent of 
1 
6 
0 
1 
1 
l 
0 
0 
5 
1 
1 
0 
0 
l 
7 
0 
1. 8 
1.4 
1. 8 
0 
0 
0.1 
0 
0 
0 
1 
23 
0 
0 
0 
5 
0 
1 
3 
2 
2 
127 
14 
0 
4.8 
1. 2 
29 . 6 
0.1 
0 
0.9 
0. 3 
14 
0 
l 
28 
0 
10 
10 
48 
28 
5 
11 
21 
4 
295 
35 
1 
8.6 
20. 2 
73.2 
0.2 
o.6 
2. 2 
0.9 
10 
39 
105 
358 
0 
lfO 
247 
78 
107 
22 
89 
191 
185 
403 
147 
11 
102 . 4 
98 .8 
203 .0 
2. 2 
2.8 
6. 2 
3. 6 
510 
516 
1, 006 
556 
178 
886 
694 
505 
222 
310 
419 
717 
357 
801 
382 
483 
553 . 2 
523 .4 
535 . 2 
12. 0 
15 .1 
16. 2 
14.1 
1,289 
1, 636 
1, 540 
1,362 
642 
1,430 
840 
835 
599 
640 
885 
926 
1, 056 
534 
748 
859 
1,293 ,g 
868.8 
829 .8 
28 .0 
25.0 
25 . ~! 
26 . 3 
934 
1, 277 
524 
1,001 
1,674 
790 
653 
537 
978 
544 
790 
976 
905 
183 
610 
1, 071 
1,082 .0 
698 .4 
692 .8 
23 .4 
20 . 2 
21.0 
21.7 
356 
1,470 
190 
831 
837 
531 
582 
588 
846 
499 
504 
405 
502 
355 
725 
856 
736.8 
609 . 2 
498. 2 
15 . 9 
17. 5 
15.1 
16. 2 
373 
704 
200 
430 
546 
474 
379 
398 
421 
334 
299 
299 
294 
318 
466 
433 
450. 6 
401. 2 
335:2 
9. 7 
11. 5 
10 . 2 
10.4 
384 
216 
223 
265 
230 
198 
202 
16o 
205 
219 
179 
28 
64 
98 
27 
115 
263 .6 
196.8 
79. 2 
5.7 
5.7 
2.4 
4. 7 
91 
315 
Bo 
50 
40 
30 
50 
25 
110 
20 
30 
10 
9 
3 
12 
20 
115. 2 
49.0 
12. 8 
2. 5 
1.4 
o.4 
1. 6 
7 
25 
25 
11 
11 
5 
10 
6 
11 
0 
5 
0 
7 
0 
0 
5 
15. 8 
6. 4 
2.4 
0. 3 
0. 2 
0.1 
0. 2 
3,969 
6,204 
3,895 
4, 916 
4,159 
4, 395 
3,667 
3,185 
3, 532 
2, 595 
3, 215 
3,575 
3,385 
3,118 
3,173 
3,854 
4, 628 . 6 
3,474.8 
3, 293 ,2 
season total s 
1947- 51 
1952- ':i6 
1957-61 
1947 -61 
For f oot notes and source see page following Table A-14. 
--
TABLE A-14 
Othe r Melons: Honolulu Whol esal e Supply (1,000 pounds),}?/ by months, 1947-62 
Sept .May Au~ .JulvJuneAnr . Mar.Feb . Jan .Year 
249 401 49136o47 
24 1947 85437236 330 
0 
31948 41 450 19 1949 261226 192128 3061950 27121381 132 3581951 
0100 2708 3551952 285181 23122 2291953 30066 16710 347 335 
0 
31954 248 16624611121 3 
4 
91955 l,39 320227 30126 541956 
245228 278 16624215 51957 361276 33212 36 1371958 412 199131 3537 551959 2"(0266165 30911 31196o 265126 314 2994 1 5591961 20028114767 35551962 
Average 168. 4288 .6 258 .6 215 . 0 o.6 56 .0 1947- 51 285 . 2 224.6 304 .6 30 .6 157.21.40. 2 7.6 1.81952- 56 268 .0 314 . 2 299 . 2 40.2 145.0 1.2 7. 2 
Percent of 
season t otals 
5. 21957- 61 
14 .9 22 .9 25 . 5 19 .0 0.1 4.9 0001947- 51 24 .8 23 . 3 12 .8 18.3 o.6 2. 5 
3,4 
0 0.1 0.2 1952- 56 22 .7 26 .7 25 . 4 12. 3o.6 0.1 o. 4 01957-61 20 . 4 22 .1 14.6 25 .7o. 4 0.1 3.6 0.2 0.1 1947-61 
Oct . Nov . Dec . Total 
207 31 1,786 
0 0 1,115 
21 12 138 
213 0 1, 326 
171 62 1, 288 
121 49 903 
114 58 1, 120 
162 30 1, 420 
172 76 2 1, 036 
277 8 1, 656 
134 15 4 1,116 
87 21 12 1 , 274 
66 25 6 1,254 
96 2 1,150 
18 5 1,096 
106 7 1,168 
122. 4 21.0 1,130 . 6 
169. 2 44 . 2 o. 4 1,227. 0 
80 . 2 13.6 4. 4 1,178 . 4 
10.8 1. 9 0 
13.8 3. 6 0 
6. 8 1. 2 o. 4 
10 . 5 2. 2 0.1 
For footnote s and source see foll owing page . 
FOOTNOTES AND SOURCES FOR TABLES A-1 TO A-14 
• Prices are for Hawaii-produced fruit of the designated grade. A blank in­
dicates no price reported for that particular month. Banana prices for 1947 are 
monthly averages for all varieties. Season and 5-year averages are simple averages 
computed from tl:e monthly prices, except for tangerines for which monthly 
prices ( for Occober-March ) are weighted by monthly supply and for watermelons 
for which a simple average for April-November is shown. Each "percent of 
season average" is computed from the unrounded monthly averages for the period 
indicated. (Nore: The Marker News Service reports price quotations for each 
Tue~day and Thursday "for stock of generally good quality in cruckloc or parr 
trucklor quantities sold co retailers and restaurants by wholesalers or producers." 
A simple average of the midpoints of these ranges for the Tuesdays and Thursdays 
of a calendar month is reported as the price for char month.) 
b Supplies include Oahu marketings and unloads from all ocher sources. In 
the case of avocados, however, only unloads are included-Oahu produccion is 
small. Banana supplies include cooking bananas. Supplies for "ocher melons" 
include all melons ocher than wacermelons-i.e., cantaloupes, honeydews, casabas, 
Cranshaws, and Persians. A blank indicates no supply reported for chat particular 
month. 
Each "percent of season coral" is computed from the unrounded monthly 
averages for the period indicated. Values of less than 0.05 are shown as "O." 
(Note : Season corals were revised slightly in a few years. The unrevised corals 
are shown here, however, unless monthly data were also revised. Usually such 
revisions were negligible. Several larger changes were made in 1,000 pounds : 
for watermelons, 1953-3,667 co 3,540; for papayas, 1951-5,351 to 5,101 ; 1952 
-5,841 co 5,941; 1953-8,293 co 7,768; 1954-7,489 co 8,489; 1957-10,865 
co 11,005.) 
Source : Prices for cables A-1 co A-7 are from Hawaiian A griculture, annual reports 
for 1947-62-cable 15 in the 1962 report and comparable tables for ocher 
years. Supplies for cables A-8 co A-14 are from Honolultt Unloads, annual 
reports for 1947-62-primarily cables 2, 3, and 5 in the 1962 report and 
comparable cables for ocher years. 
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TABLE B-1 
Fruits: Statistical Measures for Frequency Series,~ 1947-61 
Monthly data Annual data 
Item and measu~ 1947-51 1952-56 1Q'17-61 1947-61 1947-61 
Price--cents 12er 122und 
Avocados M 12.98 12.19 10. 34 11.84 11. 77 
SD 0.69 0.87 1.01 1.39 1. 27 
V 5.35 7.14 9.76 11.73 10.So 
Bananas, Chinese M 6.83 6.66 7.34 6.94 6.91 
SD o.So 0.72 1.14 1.42 0.72 
V 11.70 10.75 15.49 20 .46 10.40 
Papayas M 6.14 7. 34 7.64 7.04 7.05 
SD 1.72 1.48 1.51 1.70 1.o6 
V 28.12 20.14 19.75 24.20 14.98 
Tangerines M 17.14 19.50 17.14 18.03 16.12 
SD 4.66 5.20 6.32 5.75 3. 65 
V 27.18 26.65 36 .87 31.87 22.64 
Watermelons M 11.81 9.98 11.83 11.13 12.07 
SD 3.97 3.35 3.61 3.85 2.30 
V 33.63 33.62 30.50 34.62 19.06 
SuEElr--1 1 000 12ounds 
Avocados M 58.58 58.68 51.6o 56.29 675.47 
SD 5.87 6.21 5.52 5.97 59.61 
V 10.02 10.59 10.70 10.6o 8.82 
Bananas M 552.70 528.92 553.33 544.97 6,539.33 
SD 148. 54 54.3() 103.02 109.40 1,053.40 
V 26.88 10.27 18.62 20.07 16.10 
Papayas M 485.05 625.15 905.60 671.97 8,062.67 
SD 129.96 130. 75 159.87 224.43 2,259.27 
V 26.79 20.91 17.65 33.40 28.07 
Tangerines M 98.27 So.64 103.79 93 . 95 465.00 
SD 70.87 51.68 81.83 70.56 130.55 
V 72.11 64.09 78.84 75.11 28.08 
Watermelons M 620.51 452.26 416.53 499.76 3,So1.33 
SD 484.58 313. 74 320.40 386.06 850.76 
V 78.09 69.37 76.92 77.25 22.38 
~ For price and supply data as described in Tables A-1 to A-14, except 
that computations for m::inthly data covers periods of Oct.-Mar. for 
tangerines and Apr.-Nov. for watermelons. 
E/ Symbols used are: M--mean; SD--standard deviation; V--coefficient of 
variation, computed as 100 SD~ M, using unrounded data. 
Source: Computed from data in Tables A-1 to A-14. 
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TABLE B-2 
Five Fruits: Estimated Price and Supply and Statistical Measures for 1947-61, with comparisons 
Estimated values!};/ for Statistical measures!?/ Bend Point£/ 
Item 1048 M SD A1960 B C1951 l <J'H l <Jb:i Val ue Date 
Price--cents Eer EOund 
Avocados 8 .8213. 28 12 .67 1.272 11.03 11.920 - 0 . 274 - 0 .008 
Bananas , Apple 
9. 99 11.773 
7.10 7 .140 0 . 6127.17 6.79 7. 8o 8. 85 0 . 052 0 . 020 6. 769 Mar. 1953 
Bananas , Bluefield 
6 .74 
10. 227 .82 8 . 34 0 . 2009 . 54 10. 96 8. 967 o .98o 8. 909 0 . 003 
Bananas , Chinese 6 .94 0 . 064 6 .83 7. 6o 6 . 5886 . 55 8 . 57 6.913 0 . 719 0 . 017 6. 53 May 1952 
Papayas 6 .14 8.00 8. 52 7 .047 6 . 57 7 . 50 1.056 7. 023 0 . 155 0 . 001 
Tangeri nes 16. 22 12.12 14. 27 16 . 55 14.93 15. 747 16.981 - 0 . 066 3, 649 0 . 055 *16. 98 Nov. 1954 
Watermelons 14. 41 11.04 12.067 
-
0 . 044 10. 78 2. 300 13. 89 19.15 0 .120 9 . 830 Sept.19549 . 83 
SuEEl i--1 1000 EOunds 
Avocados 614 708 669 700.0 692 59 .61 - 6 . 47 675 . 5 - 1. 312 * 708 Jan. 1952 
Bananas 
535 
6, 084 8, 688 6, 251 1,053 . 40 5,820. 8 - 27. 867, 374 7,039 6, 539 . 3 38 . 491 Nov. 1954 
Papayas 
5, 816 
10,984 8, 062. 7 463. 825, 418 6,594 12, 734 2, 259 . 27 7, 913. 8 9 , 377 7 . 976 
Tangerines 526 854 465 . 0 422. 7 361 669 2. 264130. 55 27. 51 June 1948 
Watermelons 
339 339 
3,1804,119 3, 801.3 850.76 3, 616 . 4 -137 . 68 4, 799 3, 293 3,147 June 1961 
Citrus fruits 
9 .909 3,135 
11,98213, 817 12, 598 -191. 2113,129 11,523 11,139 1, 545.9 12, 517.7 4 . 231 
Tropical fruits 2,466.o 428. 61 16, 290 15,41813, 588 13,718 18, 731 21, 943 14,618 . 7 42 . 8o3 June 1949 
Melons 
13, 546 
4,461 6, 006 272. 44, 500 4,762. 2 -136.00 5, 277 4,374 4,984 11.883 Mar. 196o 
Other fruits 
4,373
10, 48o 148 . 221,267. 211,151 10, 116 9 , 591 11,973 9 , 96o . 3 8 . 3769 ,373 Aug . 1945 
Total fruits 
9 , 305 
41,718 43, 211 3, 551r. 4 248 .93 42, 793 49, 562 43,116 41 , 857 . 3 67,464 41, 62845, 779 Aug. 1952 
Vi ne vegetables 9,912 10, 717 11,156 11,619 864.9 10, 302. 4 9, 545 10, 328 134.29 1. 335 
Root vegetables 14,222 14, 587 14,141 698. 413,965 13, 911 15, 092 13, 996 . 4 51.86 7.763 13, 910 Feb. 1951 
Leafy vegetables 1 , 886.0 12, 671 12,885 374.oo 15,129 17,159 19,794 14,332 13,704. 5 12, 664 33. 617 Dec. 1948 
Other vegetables 4, 644 4,777 5,463 6, 015 6, 706 693.0 114.255, 050 .0 5,194 7 . 748 Feb. 1947 
Total vegetables 
4, 629 
40, 824 41,482 45, 528 48,916 1,174.6 43, 050 . 4 674.2953, 214 40, 802 43, 995 50 . 551 Nov. 1947 
Fruits and vegetables cy83, 200 83, 617 91r,695 102,776 87, 111 88, 739 84,907 . 7 923 . 22 118 .015 83,103 Aug . 1950 
Potatoes 22, 296 24,16o13, 830 17,131 4, 093 .6 860. 8 - 26 . 6o4 25, 545 19,457 19, 952 . 6 
!!:/ Estimated by the parabolic trend Y = A + BT + CT2 where T is time measured in years from 1954 and coefficients have the 
values shown to the r ight . The estimate for 1954 is the value of A. 
'E/ ~be 15 annual pr ices (or quantities ) were used to determine, by the method of least squares, the "best" parabolic trend 
f or 1947- 61 . Symbols used are: M--mean; SD--standard deviation; A, B, and C--coefficients in the regression equati on. 
'::/ Value at and date for maximum or minimum on trend. Maximum is denoted by*· Other values are for minimum points. The 
bend point is shown only if it occurs within t he period 1943- 65. 
cy Not computed . 
Source : The annual data used for computing the stati stical measures are given in Appendix Tables A-1 to A-14 and B- 4. 
TABLE B- 3 
Fruits : Deliveries to Honolulu (1,000 pounds), by nnnths and origin,.!¥ 1957-61 aver age 
Orill:in Jan. Feb. Mar. /mr. May June Julv Alli> . Sent , Oct . Nov. Dec. Total 
Avocados 
Hawaii 
Kauai 
Maui '!:/
Totala 
43 
2 
5 
50 
55 
1 
8 
64 
61 
0 
11 
72 
57 
0 
12 
69 
45 
0 
13 
58 
27 
0 
8 
35 
23 
5 
4 
32 
21 
6 
2 
29 
36 
5 
2 
43 
47 
5 
4 
56 
48 
5 
9 
62 
36 
3 
10 
49 
499 
32 
88 
619 
~ 
Oahu 
Hawaii 
Kauai 
Maui 
Molokai 
Imports 
Total 
460 
38 
14 
5 
l 
0 
518 
434 
37 
9 
3 
2 
0 
485 
439 
35 
14 
6 
1 
0 
495 
399 
33 
15 
4 
l 
0 
452 
419 
34 
21 
7 
1 
0 
482 
423 
37 
28 
7 
3 
1 
499 
451. 
36 
45 
11 
5 
0 
548 
482 
49 
66 
15 
5 
0 
617 
506 
59 
58 
16 
6 
0 
645 
524 
66 
64 
17 
5 
0 
676 
499 
62 
51 
12 
3 
0 
627 
483 
62 
39 
9 
2 
0 
595 
5, 519 
548 
424 
112 
35 
1 
6, 639 
Papayas 
Oahu 
Hawaii 
Kauai 
Maui 
Molokai 
Total 
371 
372 
3 
2 
11 
759 
36o 
375 
2 
3 
10 
750 
422 
324 
2 
11 
11 
770 
477 
305 
5 
13 
16 
816 
585 560 
385 513 
5 3 
18 14 
21 15 
1,014 1,105 
513 
491 
l 
9 
10 
1,024 
428 
437 
l 
7 
7 
880 
393 
472 
1 
8 
4 
878 
471 
534 
1 
10 
6 
1,022 
432 
542 
2 
6 
4 
986 
38o 5, 392 
475 5, 225 
2 28 
4 105 
2 117 
863 10, 867 
Ta!Y:lerines 
Hawaii 66 26 11 4 1 1 1 3 30 151 177 471 
Maui 
I mports'!:/ 
Total 
1 
40 
107 
0 
34 
60 
0 
20 
31 
0 
4 
8 
0 
1 
2 0 1 1 3 30 
1 
7 
159 
1 
52 
230 
3 
158 
632 
Watermelons 
Oahu 
Hawaii 
Kauai 
Maui 
Molokai 
Imports 
Total 
0 
1 
0 
1 
2 
23 
1 
0 
6 
30 
58 
0 
1 
14 
73 
149 
0 
24 
30 
203 
423 
1 
33 
53 
5 
20 
535 
696 
1 
24 
33 
6 
70 
830 
526 
0 
28 
4 
10 
125 
693 
222 
0 
9 
9 
6 
252 
498 
78 
0 
14 
5 
4 
234 
335 
31 
0 
1 
7 
3 
37 
79 
9 
4 
13 
1 
1 
2 
2, 216 
4 
134 
167 
34 
738 
3, 293 
'!:/ Avocado total i s for unloads only s ince Oahu produc tion (which i s small) is not reported . All i mports 
are from the U. S . Mainla nd except for 3, 000 pounds of watermelons in Mar ch 1961 . 
Source: "Honolulu Unloads , " annual reports, 1957 to 1961. 
TABLE B-4 
a/Fresh Fruits and Vegetables: Annual Deliveries to Honolulu,- 1947-61 
Fruits Vegetables Frui tsYear Citrus Tropica l Melons Other Total Leafy Root Vine Other Total & Vegs. Potatoes 
1,000 eounds 
1947 16,192 14,660 5, 756 11,978 48,586 14,520 15, 219 10,221 5,470 45,430 94,0 16 15,180 
1948 14,564 15,862 7,364 7,458 45,248 15,263 13,267 10,061 4,872 43,463 88,711 13,558 
1949 10,545 11,185 4,258 8,217 34,205 12,992 13,586 9,357 3,844 39, 779 73,984 14, 171 
1950 11, 764 12,960 6,197 9,438 40,359 13,536 13,861 8,884 4,431 40, 712 81,071 14,446 
1951 14,523 11,595 5,448 9,900 41,466 13,852 13,547 8,877 4,330 40,606 82,072 17,374 
1952 11,394 13,098 5,298 8,567 38,357 13,287 12,781 9,912 4,233 40,213 78,570 14,431 
1953 12,634 15,342 4,660 9,614 42,250 14,761 14,066 9,839 4,868 43,534 85,784 18,931 
1954 12,900 15,016 4,605 10,787 43,308 16,160 14,835 9,831 5,429 46,255 89,563 21,201 
1955 12,623 15,099 4,568 9,516 41,806 17,616 13,565 11,412 5,416 48,009 89,815 21,123 
1956 13,241 15,197 4,251 11,636 44,325 18,743 15,176 11,548 5,876 51,343 95,668 22,2 15 
1957 13,227 18,372 4,331 10,767 46,697 18,747 14,645 11,017 6,094 50,503 97,200 23,829 
1958 11,867 18,588 4,849 11,248 46,552 19,487 14,591 11,372 5, 756 51,206 97,758 25,925 
1959 12,135 18,429 4,639 10,981 46,184 19,380 14,375 11,242 5,459 50,456 96,640 23,432 
1960 10,632 16,244 4,263 11,161 42,300 19, 732 13,882 10,512 5,926 50,052 92, 352 22,505 
1961 10,732 19,616 4,269 10,480 45,097 20,247 14, 713 10,830 5,908 51,698 96, 795 23,505 
Average 
194 7-51 13,518 13,252 5,805 9 , 398 41,973 14,033 13,896 9,480 4,589 41,998 83,971 14,946 
1952-56 12,558 14, 751 4,676 10,024 42,009 16,114 14,085 10,508 5,164 45,871 87,880 19,580 
1957-61 11, 719 18,250 4,470 10,927 45,366 19,518 14,441 10 ,995 5,829 50, 783 96,149 23,839 
1947-61 12,598 15,418 4,984 10, 116 43,116 16,555 14,141 10,328 5,194 46,218 89,334 19,455 
1957-61 average Origin--eercent of total 
Oahu 0 59.8 51.4 0 29 .0 34.5 21. 2 36.7 3 7. 8 31.6 30.4 0 
Hawaii b/ 6.0 34.4 0.1 0.1 15.3 8.4 4.5 16.9 15.6 10.0 12.5 0 
Other islands- 0 5.8 8.2 0.3 3.2 37 . 0 10.5 28 . 6 8.9 24 . 4 14.4 0.4 
Imports.£! 94.0 0 40.3 99.6 52.5 20.1 63 .8 17.8 37.7 34.0 42. 7 99 . 6 
~ / The major items omitted by the source data are deliveries of pineapples and Oahu marketings of avocados and mangos. 
This exclusion understates the importance of Oahu as a source of tropical fruits (and of all fruits). 
b/ Maui is a more important source of Honolulu supplies for most of these products than Kauai and Molokai combined. 
~/ Includes unloads from sources other than the islands. They come predominately from the U. S , Mainland. 
Source: "Hono lulu Unloads ," annual r eport s . 
TABLE B-5 
Fresh Fruits, Vegetables, and Potat oes : Hono lulu Un l oads from Foreign Coun tri es, 1947 - 61~/ 
1948 1949 1952 1954 1957 1959 1960 1961 
Average
Commodity 1958 1947- 56 
1,000 eounds 
Apples 1,391 542 36 170 120 94 7 952 996 1 ,2 12 236 . 2 
Pears 59 161 45 81 43 22.0 
Plums b/ 1 55 16 23 27 0 
Other f ruit s- 69 3 1 46 6.9 
Fruits 1, 450 772 36 170 166 1 ,086 968 1,020 1 ,328 265 .1 
Onions, dry 716 46 712 220 903 419 147.4 
Cabbage, head 30 84 0 11. 4 
Carrot s 446 205 122 4 60 77 . 7 
Cauliflower 5 11 12 0 2 . 8 
Ce l ery 225 183 94 24 50 . 2 
Garlic 28 33 54 20 13 .4 
Ginger root 1 10 10 0 5 . 9 
Lettuce 0 14 24 1.4 
Tomatoes 
cl 24 42 12 18 7 . 8 Other vegetab l es- 44 7 1 4 5.7 
Vegetables 1,488 558 1,115 4 0 230 903 0 569 323 . 7 
Potatoes 2,362 451 1,306 195 431 .4 
Tota l 5,300 1 , 781 2,457 369 166 1, 316 1,871 1,020 1,897 1 ,020.2 
195 7- 61 
845 .4 
33 .8 
24.4 
10 .0 
913 .6 
308.4 
0 
12 . 0 
0 
4 . 8 
4 . 0 
2 . 0 
4 . 8 
3.6 
0.8 
340.4 
0 
1,254.0 
~/ Foreign unloads we r e zero in 1947 , 1955, a nd 1956 . In the other unlisted yea rs t hey were (in 1 ,000 pounds) : 
1950--apples, 176 ; ga rlic, 8; unspeci fied vegetables, 2; tota l , 186 . 
1951--apples, 7; garli c, 2; ginge r root, 47 ; unspecified vegetables, 3; tota l , 59. 
1953- - apples, 40; garli c, 9; ginger root, l; t o t a l, SO . 
"E,/ These quantities cons isted entirely of peaches in 1949 and of cherries i n 1958 and 1960. The 1961 figure includes 
grapefruit, 11; oranges , 32; wat e rme lon, 3. 
~/ The quantities (in 1,000 pounds ) were: 
1948--pumpkin, 4; turnips, 7; s quas h, 25; uns pecified, 8 . 
1949--peppe r s, l; turnips, l; s quas h, l; unspecifi ed, 4 . 
1952--das heen, 1 . 
1961--burdock, 4 . 
Source: "Honolulu Unloads," a nnua l reports. 
TABLE B-6 
Frozen Fruits, Vegetables, and Juices: Honolu l u Unloads from the U. S . Mainland, 1947-61~/ 
Commodit y 1952 1953 1954 1955 1956 195 7 1958 1959 1960 1961 1948-5 1 
Averages 
1952-56 1957-61 
Frozen fruits and vegetab l es--1 , 000 eounds 
Berries 309 396 304 315 346 302 264 282 263 308 326.3 334.0 283.8 
Other fruits 95 86 89 llO 102 99 81 ll 7 124 134 59.3 96 . 4 111 . 0 
Fruit s 404 482 393 425 448 40 1 345 399 387 442 385.6 430 . 4 394.8 
Reans, lima ll5 107 ll8 132 131 128 139 131 ll5 102 75 .8 120.6 123.0 
Beans, snap 
Brocco li 
125 
82 
152 
106 
163 
ll 6 
206 
123 
226 
155 
267 
190 
255 
179 
268 
194 
269 
172 
23 7 
169 
74 . 5 
53 . 7 
174 . 4 
ll6 .4 
259.2 
180.8 
Corn 89 98 105 123 186 191 195 235 244 295 89.5 120 . 2 232.0 
Peas 228 237 336 355 401 460 443 458 450 460 183 .5 3ll . 4 454.2 
Peas/carrots 
Pota toes 
44 
25 
60 
44 
55 
41 
76 
57 
107 
80 
126 
89 
140 
87 
146 
ll4 
158 
161 
154 
207 
24 .8 
ll .5 
68 .4 
49 . 4 
144 .8 
131.6 
Spinach 74 78 88 104 137 127 103 141 135 138 47 .8 96 .2 128.8 
Succotash 12 13 20 20 31 27 20 17 12 12 10. 7 19.2 17.6 
Mixed vegetables 
Other vegetab les 
80 
102 
105 
138 
134 
157 
158 
158 
185 
165 
197 
176 
195 
134 
225 
151 
215 
109 
185 
124 
52.5 
9 7 . 5 
132.4 
144.0 
203.4 
138.8 
Vegetables 9 76 1,138 1,333 1 , 512 1 ,804 1 ,978 1,890 2,080 2,040 2,083 721.8 1,352.6 2, 014.2 
Unspecified 60 30 8 13 3 8 6 7 10 0 39.3 22 .8 6 . 2 
Frozen juices--1 ,000 gallons 
Orange 
Lemonade 
49 . 2 
2. 0 
42.2 
10.2 
51.2 
9 .8 
47 .o 
8.4 
59.3 
8.0 
64 . 2 
10.3 
39 .1 
8 . 7 
48 . 3 
10 .4 
53.1 
6 .3 
64 .8 
9 .5 
49.76 
7.68 
53.90 
9.03 
Other citrus 4. 3 7.8 6.2 5.7 11.5 8.6 5.0 6.6 6.0 5 . 7 7.ll 6.39 
Grape 
Unspecified 
3.0 
1.0 
5 .5 
1.1 
5 . 2 
.1 
4.9 
.3 
8.0 
.3 
7 . 8 
.5 
5.4 
.4 
7.5 
.4 
9.1 
.3 
9 . 5 
. 3 
5.33 
.56 
7.87 
. 37 
Jui ces 59 .5 66 .8 72 . 5 66 .3 8 7 .1 91. 4 58 . 6 73.2 74.8 89 . 8 70.44 77 .56 
~/ Unloads of frozen fruits and frozen vegetab l es ( exc lusive of unspecified items) were (in 1,000 pounds), respectively: 
868 and 1,197 in 1947 (the first year reported); 260 and 605 in 1948; 353 and 734 in 1949; 447 and 730 in 1950; 482 
and 818 in 1951. Unloads of frozen juices totalled 45,788 ga llons in 1951, the f i rst year for which they were 
reported. 
Source: "Honolulu Unloads," annua l reports. 
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FIGURE B-1. Fresh fru i ts and vegetables: Annual del iver ies to Hono lu lu 
w holesale market, 1947-61 - million pou nds. 
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TABLE D-7 
Economic Ac tivit y i n Hawa i i : Consumer Prices , Personal Income, a nd Population, 1940 - 62 
Consu:ne/ Personal Income Tourists Mil i t ary a nd Tour i s t s (dollars per Popul ation , as of July l Ave rageYear Prices~ (1,000 persons) Tota l Ave rage (pe r 1,000 civilian residents)(1943 capita) stay 
= 100) Current Real Total Mi litary Civ i lian pe r year per day (days) Mi li ta r y Tourists Tota l 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Annual 
1940 77 . 9 577 741 428 30 398 25,400 75 . 1 
1945 104 . 3 1,328 1,273 815 355 460 77 1. 7 
1946 111.3 1,312 1, 179 545 65 480 15,000 980 23.7 135 . 4 2.0 137 .4 
1947 127 . 5 l , 384 1,085 526 38 488 25,000 1, 620 23.7 77 . 9 3 . 3 81. 2 
1948 134 . l 1,411 1,052 517 33 484 36,400 2,370 23.7 68 . 2 4 . 9 73 . 1 
194? 132 .2 1,354 1,024 5ll 31 480 34,400 2,240 23 .7 64 . 6 4 . 7 69 .3 
1950 127. 7 1,403 1,099 491 21 470 46,60') 3 ,030 23 . 7 44.7 6 . 4 51.1 
195[ l35 . 7 1,589 1, 171 513 44 469 5l, 600 3 , 350 23.7 93 . 8 7 .1 100.9 
1952 139 .2 1,745 1,254 515 55 460 60,500 3,800 22 . 9 ll9 . 6 8 . 3 127 . 9 
1953 140.4 1,782 1,269 511 48 463 80,300 4,750 21.6 103 . 7 10 . 3 114.0 
1954 141.8 1, 768 1,247 507 38 469 91,300 5,370 21. 4 81.0 11 .4 92 .4 
1955 143 . 8 1,789 1,244 541 56 485 109,800 6, 040 20 . l 115 . 5 12.5 l28 . 0 
1956 145.8 1,862 1, 277 56[ 58 503 133,800 6 , 950 18 . 9 115 . 3 13 . 8 129 . 1 
1957 151.0 1,916 1,269 585 60 525 168,800 8,200 17 . 7 114 . 3 15.6 129 . 9 
1958 157 .4 1,946 1,236 605 55 550 17 1,600 8,400 17. 9 110 .o 15 . 3 125 .3 
1959 160 . 5 2 ,118 1,320 620 56 564 243,200 10,390 15 . 6 99 . 3 18 . 4 11 i'. 7 
1960 164.2 / 2,274b/ 1,385 642 60 582 296 , 500 11,800 14.5 103 . 1 20.3 123 . 4 
196[ 169 . 7Q. 2,407- 1,418 657 60 597 319,400 11,960 13 . 7 100 . 5 20 . 0 120 . 5 
1962£/ 173 . 8 2,409 l, 386 69l 59 632 362,100 11,900 12 .o 93 . 4 18 . 8 112 . 2 
Average 
1947-5 l 131.4 1,428 1,086 511 . 6 33 . 4 478.2 38,800 2, 522 23.7 69 . 8 5 . 3 75 . 1 
1952-56 142.2 1,789 1,258 527 .0 51.0 476 . 0 95,140 5,382 21.0 107 . 0 11.3 118 . 3 
1957 - 61 160.6 2,132 1,326 62 1.8 58.2 563 . 6 239,900 10,150 l5 . 9 105 . 4 17.9 123 .4 
a/ lndex fo r a ll items, combined, for Honol ulu, March 1943 100 . 
b/ Rr.;visions to source data from government reports .
£1 Preliminary--genera lly based on gove rnment r eports . 
Sources: Columns 2, 3, and 5-9 are from HH·.,a ii State Department of Planning and Research, "Historical Stat i s tic s of 
Hawaii , 1778-1962," September 1962 (41 pp . , proc.), pa ges 7, l5, and 22 . 
Other data are derived as follows : 
Col. 4 = Col . 3 + Co l . 2 Co 1. 12 = 1, 000 x Col. 9 + C;:i 1. 7 
Col. 10 = 365 x Col. 9 + Col. 8 Col. 13 = Co l. 11 + Co l. 12 
Col. 11 = 1,000 x Col . 6 + Co l. 7 
FIGURE B-2. Consumer prices, income, and populat ion, Hawaii, 1946-62. 
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TABLE B-8 
Avocados : Price residuals (cents per pound) for monthly analysis, 1947-62 
Year Jan. Feb. Mar. lmr. Mav June Julv Auu, Sent. Oct. Nov. Dec. AverB.Il.e 
1947 
1948 
1949 
1950 
1951 
2.30 
1.15 
-0.75 
- 0 . 95 
-0.30 
- 0 .40 
1.05 
0 . 50 
- 0 .70 
-0 . 65 
0 .78 
l. 72 
- 0 .70 
- o . 68 
0.08 
-o. 50 
0. 80 
-0.50 
-0 . 05 
0. 20 
0 . 20 
1.20 
-0.40 
0 .20 
0 . 15 
0,62 
0.02 
-0 .60 
0 . 22 
0.08 
0. 90 
-0.38 
-0.70 
-0 . 35 
-0.38 
0 
-o.8o 
0.15 
- 0 . 05 
o.45 
0.25 
0.55 
-0 . 55 
- 0. 35 
0 
0.98 
0.78 
-o.42 
-o.68 
0.28 
0.50 
-0.10 
-0.10 
- 0. 15 
0.30 
0.02 
-o.8o 
-1.15 
- 0 .40 
0.25 
o.47 
o.43 
-o.44 
-0.33 
0.04 
1952 
1953 
1954 
1955 
1956 
0 
0 
o .45 
o .4o 
-0 .40 
0 . 20 
0 
0 .10 
0. 70 
0 .15 
-0.22 
0.38 
0.62 
0 .82 
-1. 22 
0 
o.45 
0 . 85 
-1. 25 
-o . 70 
0.15 
0 .20 
o .4o 
0 . 25 
- 0.25 
1.62 
0.18 
0 .02 
0 . 58 
- 0 . 08 
0.95 
-0.35 
0.15 
0 . 20 
0 .55 
-1.10 
o .4o 
0.15 
-0. 05 
-0 .10 
- 0 .70 
- 0.15 
0 . 32 
-0 .15 
-0.30 
-0.18 
o.68 
0 .28 
-0. 12 
o.68 
- o .45 
1.20 
0 .35 
0 .05 
0.35 
- 0 .15 
0.15 
0.08 
-1.00 
0.50 
0.01 
0 . 26 
0.31 
0.04 
- 0 .07 
1957 
1958 
1959 
1960 
1961 
1962 
Aver@fe I!:/
19 7-51 
1952-56 
1957-61 
1947-61 
o. 4o 
1.05 
-1.45 
0 . 25 
0 . 35 
- 0 .18 
0.29 
0 .09 
0.12 
0.17 
0 . 25 
0 . 50 
-1.15 
- 0 . 25 
0,35 
-0.55 
-0,04 
0. 23 
-0 . 06 
0 ,04 
-0 .78 
1.02 
-0 . 32 
-0.38 
-0.92 
-0 . 35 
0 . 24 
0.08 
-0.28 
0 .01 
-1.85 
1.35 
-0.75 
-0 . 25 
- 0 .70 
- 0 . 35 
- 0.01 
-0 .13 
-o.44 
-0 .19 
-1. 8o 
1.15 
-0 .95 
-0 .80 
-0. 50 
- 0 .17 
0 . 27 
0.15 
-0.58 
- 0 . 05 
-1.92 
0 .78 
-o.88 
-o.88 
0.92 
-o .48 
0.07 
o .46 
- 0 .40 
0.04 
-0.50 
0.85 
-0 .95 
0 , 35 
0.65 
-0. 32 
- 0.18 
0 . 30 
0 .08 
0.07 
- o .45 
0 .35 
- 0 .85 
0 .15 
0 , 85 
0 .72 
-0.05 
-0 .14 
0.01 
- 0 . 06 
-0.40 
0.95 
- 0.55 
0.25 
0,75 
0.85 
-0.02 
- 0.20 
0.20 
-0.01 
-o.48 
-0.72 
- 0 .52 
0,78 
0 .02 
1. 52 
0 .19 
0.27 
-0.18 
0.09 
- o. 45 
- 0.30 
- 0. 70 
1.15 
- o .45 
0.65 
0.09 
0.30 
-0.15 
0. 08 
- 0 .50 
- 0 .95 
- 0 . 35 
0.85 
-1. 00 
0.32 
-0,42 
- 0 .08 
-0. 39 
-0. 30 
- 0. 71 
0,50 
-0.78 
0 .10 
0.03 
0.14 
0 .036 
0.111 
- 0 .172 
- 0 .009 
f!:/ The mean and standard deviation for the monthly residuals (1947-61 ) are -0 . 00861 and 0 .68953 . The 
correlation coefficient is R = 0 . 8678 , 
Source: Derived from the regressions presented in the text applied to data in Tables A-1 and A-8. 
TABLE B-9 
Bananas, Chine se : Price residuals ( cents per pound) for monthly analysis , 1947-62 
Year Jan . Feb . Mar . !mr . Mav June July Aua: , Sept , Oct . Nov . De c . Averaa:e 
1947 
1948 
1949 
1950 
1951 
1.18 
-1.02 
-0 .15 
0 .08 
0. 28 
o .8o 
-o.6o 
-0.70 
--
1.00 
o .68 
0.12 
-o.88 
0.08 
0.62 
0.75 
-0 .10 
-1.12 
-0.10 
0 . 52 
0 . 58 
-0 .15 
-0.65 
0 .05 
0.02 
0.62 
-0. 55 
0 .05 
-0 .12 
0 .05 
0 . 50 
-0.95 
0.18 
0.05 
0.05 
o. 48 
-1. 05 
0. 50 
-0 .60 
o. 48 
0. 82 
-0 .92 
0. 30 
-0 .85 
0 . 38 
0 .12 
-0 .82 
0.65 
-0 .05 
-0 .15 
- 0. 30 
-0 . 38 
0 .02 
-1.02 
-0.22 
0.08 
- 0. 20 
0. 22 
-1.25 
-0 .15 
0 . 53 
-0 . 55 
-0.13 
-0 . 34 
0. 24 
1952 
1953 
1954 
1955 
1956 
0. 32 
-0.08 
0.18 
o. 4o 
o .48 
-0 .02 
0, 28 
0. 30 
0 
0 ,65 
-0 .15 
0.78 
0 .92 
0 
0 .85 
-0 . 25 
0. 52 
0. 78 
-0 .18 
0. 38 
-o.45 
0 . 22 
o . 42 
-0.25 
0 .38 
-0 . 32 
-0.18 
0 . 52 
-0 . 50 
0.52 
-0 . 20 
-0. 50 
0 .65 
-0 . 22 
0 .90 
-0.78 
-0. 52 
0.82 
0. 72 
o . 48 
-0 .98 
-0, 38 
o.42 
0 .92 
-0.10 
-o .88 
- 0 . 38 
0 .65 
1. 30 
-0,35 
- 0. 50 
- o.45 
o. 45 
1.02 
0,02 
- 0.10 
- 0.15 
0. 55 
0 ,65 
-0 . 28 
-0.36 
-0. 07 
0 . 56 
0.32 
0,33 
1957 
1958 
1959 
1960 
1961 
1962 
0,92 
-1.35 
0. 30 
-1. 08 
-0.22 
0. 55 
-1.20 
-0.70 
0 
-0 . 30 
-0 .62 
-1.28 
-1.25 
-o.68 
o.42 
0.18 
-0 . 22 
-0. 30 
-1. 22 
-0.10 
0 .85 
-0 .80 
-0 .98 
-0 . 22 
-0 ,02 
-0.12 
o . 42 
-0 . 50 
-0.08 
-0 . 25 
-0. 40 
0 
0 .82 
-o. 8o 
0 . 58 
-0.62 
-1.40 
0 . 22 
1.00 
-o.68 
0 .90 
0. 25 
-1. 22 
o . 42 
0.90 
o. 45 
0 
0. 32 
-1.22 
o. 88 
-0 .12 
- 0.05 
- 0.05 
o . 4o 
-1.58 
0 .95 
0.02 
0. 52 
0 . 55 
0.60 
-1.35 
0. 65 
0. 20 
o. 42 
-0.10 
0. 20 
-1.40 
0.70 
0 . 28 
o . 4o 
-0 . 28 
0. 28 
-0. 94 
0 , 07 
o . 42 
-0 .19 
-0 .04 
-0,01 
Aver@fe ~ 
19 7- 51 
1952- 56 
1957-61 
1947-61 
0,07 
0. 26 
-0.29 
0.02 
0 .12 
0. 24 
-0. 56 
-0.08 
0,12 
o.48 
-0. 31 
0.10 
-0.01 
0. 25 
-o. 45 
-0 .07 
-0.03 
0 .06 
-0 .06 
-0,01 
0. 01 
0 ,01 
0,04 
0,02 
-0.03 
0,13 
0.01 
0.03 
-0.04 
0.14 
0,11 
0,07 
- 0 .05 
- 0 .02 
- 0.11 
-0 .06 
- 0.05 
0 .07 
0 .09 
0 ,04 
-0.38 
0.11 
-0 ,04 
-0.10 
- 0. 26 
0.13 
-0 .06 
-0.06 
-0 .046 
0 .155 
-0 .136 
-0 ,009 
~ The mean and standard deviation for the monthly residuals (19!17-61) are -0 .00883 and 0.63031. The 
correlation coefficient is R = 0,8961. 
Source : De rived from the regre ssions prese nted in the text applied to data i n Table s A-4 and A- 9 , 
TABLE B-10 
Papayas: Price residuals (cents per pound) for monthly analysis , 1947-62 
Year Jan. Feb . Mar. Anr. Mav June Julv Ana . Seut . Oct. Nov . Dec . AverBP.e 
1947 
1948 
1949 
1950 
1951 
-o. 6o 
0. 35 
0. 25 
1.68 
-1.25 
0.10 
0. 25 
-0.15 
0.82 
-2.15 
-0.95 
2.15 
0.05 
0. 32 
- 2. 55 
-1. 60 
-1. 35 
0 
-o.48 
-0. 25 
-0. 38 
- 2. 25 
0. 50 
1. 32 
-1.45 
1.35 
-0. 58 
1. 28 
1.15 
-0.80 
2.80 
-1. 95 
1. 35 
0.10 
0 
1. 30 
-0. 60 
1.10 
0. 35 
0. 50 
1.00 
o.4o 
0. 30 
-1.12 
0. 20 
0. 50 
-0.10 
0. 08 
-0.98 
o .42 
0. 05 
0. 25 
0. 60 
-1. 35 
0.72 
0. 35 
o.4o 
1.15 
- 2.08 
1.60 
0. 33 
-0. 25 
0.54 
-0.02 
-0.42 
1952 
1953 
1954 
1955 
1956 
1.20 
-0.10 
1.03 
0. 25 
-0. 65 
1.10 
-0. 30 
1. 55 
-0. 52 
-0. 20 
0. 65 
0. 50 
1.40 
-0. 95 
-0. 35 
0.15 
0. 52 
1.00 
0. 30 
-0.35 
0.62 
-0.70 
-0. 30 
1.05 
-0.10 
0.25 
-1. 50 
- 2.08 
1. 25 
0.10 
-1.30 
-o. 6o 
-0. 50 
1.55 
0. 20 
0. 65 
-0.40 
- 2.18 
o.45 
1.40 
0.75 
-0.18 
-0. 58 
-0. 30 
o. 4o 
0.85 
1.20 
-1. 10 
-1.30 
0.92 
0 . 30 
1.25 
-1. 25 
1. 35 
-0 . 55 
-0.22 
1.35 
-o.88 
0.70 
-o.45 
o.42 
0.08 
-0. 32 
0·. 32 
0.03 
1957 
1958 
1959 
1960 
1961 
1962 
Avergfe I}:/
19 7-51 
1952- 56 
1957-61 
1947-61 
-0. 38 
0.15 
-0.50 
-0.80 
-0. 60 
o. 6o 
0. 09 
0. 35 
-o.43 
0 
-0.05 
0.10 
-1. 70 
1.35 
-0.80 
-1.68 
-0. 23 
0.33 
-0. 22 
-0 .04 
1.30 
-0.85 
-1. 65 
0. 30 
-0.05 
- 2. 65 
-0. 20 
0. 25 
-0.19 
-0. 04 
1.90 
-1. 00 
-o.48 
0.10 
0.15 
-1.15 
-0.74 
0. 32 
0.13 
-0.09 
-1.08 
0. 20 
1.35 
2. 28 
-0. 58 
0. 75 
-o. 45 
0.11 
o.43 
0.03 
-1. 32 
0.82 
0. 50 
0. 70 
-1. 45 
-1. 30 
o. 48 
-0.40 
-0.15 
-0.02 
-0. 58 
-0.10 
0. 32 
-0.92 
-1. 38 
-0.08 
o.46 
-0.13 
-0. 53 
-0.07 
-0.10 
-0.78 
0.82 
-0. 50 
-1 .92 
-0. 62 
0. 53 
-0.02 
-0. 50 
0.01 
-o.Bo 
1.15 
-0.10 
-0. 22 
-0. 30 
- 2.10 
0.16 
0.02 
-0. 05 
0.04 
o.4o 
1.35 
0. 05 
o. 8o 
-1. 05 
-0.62 
- 0. 02 
0.11 
0. 31 
0.14 
-0. 75 
-0.05 
0. 08 
-0.70 
0.10 
- 2. 38 
0. 05 
0. 22 
-0. 26 
0 
-1.40 
0. 55 
-0.20 
-o.8o 
0.25 
- 3. 32 
0. 28 
0.10 
-0. 32 
0.02 
-0. 24 
0.13 
-0.12 
0.13 
-o.64 
-1. 21 
0.035 
0.106 
-0.148 
-0. 002 
I}:/ The mean and standard deviation for the monthly res iduals (1947-61) are -0. 00222 and 0 .98384 . The 
correlation coefficient is R = 0.8163 . 
Source: Derived from the r egressions p resented in the text appli ed to data in Tables A- 5 and A-10 . 
TABLE B-11 
Tangerines: Price residuals (cents per pound) for TOC>nthly analysis , 1947-62 
Year Oct. Nov. Dec. Jan. Feb , Mar . AverMe 
1947 
1948 
1949 
1950 
1951 
-0.2 
-5.1 
- 0, 3 
- 0.1 
- 5. 4 
- 2.0 
0, 5 
1.1 
7, 3 
- 5.0 
7,1 
-0.7 
0. 20 
3.60 
- 5. 20 
0 
-0.10 
1952 
1953 
1954 
1955 
1956 
-2. 5 
-1.2 
0. 5 
2.9 
- 1.0 
3, 2 
- 2.1 
1.0 
12.9 
5,0 
0.3 
5, 3 
-1.0 
-9.0 
-1.8 
o.4 
2.6 
-2.4 
5.6 
-0.7 
o.6 
5. 2 
- 3,3 
5.9 
0.1 
0.7 
-0. 20 
o.66 
1.93 
-1. 42 
3,17 
1957 
1958 
1959 
196o 
1961 
1962 
-1. 8 
-o.8 
-0.1 
5.6 
-2.0 
2.0 
o.6 
- 6.4 
o.8 
- 1. 5 
- 7. 5 
-2.7 
-2. 5 
-2. 5 
-4.2 
- 3.3 
-o.8 
- 5.4 
4,2 
- 3.1 
0 
1.4 
-4. 7 
6. 6 
- 3. 7 
6.6 
-2.9 
-6.8 
2.9 
-5.8 
6.4 
1.3 
- 3, 23 
2. 36 
-3,72 
1. 58 
0.10 
Aver~e y
19 7- 51 
1952-56 
1957-61 
1947-61 
-2.65 
-0.08 
0.72 
-0. 27 
- 1.46 
2.80 
- 0.90 
0.15 
1.96 
0.12 
-3,04 
-0. 32 
o.88 
-0. 58 
0.15 
1. 54 
0. 38 
0.96 
o. 4o 
-0. 40 
-0.17 
-0. 233 
1.046 
-0.683 
0.069 
y The mean and standard deviation f or the monthly residuals (1947-61 ) a re 0.06866 and 4.04822. 
The correlation coefficient is R = 0,7059 , 
Source: Derived from t he regressions presented in the text applied to data in Tables A-6 and A-11 . 
TABLE B-12 
Watermelons: Price residuals (cents per pound) for monthly analysis, 1947-62 
Year Anr. Mav June July Au.fr.. Sent. Oct. Nov. Averaa:e 
- 0.31 
L44 
o.o4 
-0 .95 
0 .57 
0 . 39 
-0. 34 
0 .05 
-0. 95 
0.22 
0 .74 
-0.69 
0.24 
0 .14 
0.05 
-0 .06 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
196o 
1961 
1962 
Aver~e 1!:/ 
-0.2 
- 3.8 
2.6 
-o.6 
- o.6 
-L2 
4. 6 
0 
-2.4 
L4 
-L2 
2.1 
2.1 
o.8 
-L 3 
0.1 
- 0.1 
3.8 
0.1 
LO 
-L8 
-o.6 
0. 3 
- 2.7 
-o.6 
2.2 
0 
3. 4 
-0.9 
3. 3 
-0. 2 
o.4 
3. 4 
0.9 
-0.9 
-0 .7 
- 0.1 
-0. 3 
-o. 8 
-o.6 
0.1 
2.4 
-o.6 
o.4 
- 3.0 
-o .4 
-L4 
-L 5 
4.5 
-L 5 
-L 3 
-0 .9 
-0 . 5 
-o. 8 
o . 4 
-0. 9 
o.8 
- 3.9 
o . 8 
o . 8 
-Ll 
L O 
-LO 
-o.4 
-0 .1 
0 . 3 
0 
L3 
-LO 
LO 
LO 
-L 5 
o.6 
-Ll 
2.6 
- 0. 2 
-0.1 
-0.2 
3. 2 
-o.4 
-o.4 
-0.1 
- 0.2 
o .4 
-L 5 
Ll 
0.1 
0.2 
o.4 
-0.1 
o.6 
-L2 
-0.1 
3.6 
3.3 
-0.7 
-L8 
-LO 
-o. 8 
o.4 
-o.8 
0 .9 
-o .4 
0.7 
-0.1 
-L2 
- 2.7 
0.9 
2.0 
- 2.1 
-L 3 
-L 5 
-L9 
L O 
-0. 5 
- 0.7 
2.8 
0.3 
-o . 6 
-3.1 
19 7-51 -2.00 0. 32 L20 -0 . 36 -0.32 o.42 o.86 -0 .40 0.124 
1952-56 0.05 0.50 -0.22 -LOO 0 . 32 -0.06 - 0 . 26 -o.42 -0.145 
1957-61 o.48 -0 .16 0.10 -0. 56 0.32 0. 24 
-0.25 0.83 0.097 
1947-61 - 0.13 0.22 0 .36 -o.64 -0.10 0. 20 0.14 
- 0.13 0. 024 
1!:/ The mean and standard deviation for the monthly residuals (1947-61) are 0.02411 and 1.56669. The 
correlation coefficient is R = 0.9466 . 
Source: Derived from the regressions presented in the text applied to data in Tables A-7 and A-13. 
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